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Our Dark Streets. 

The work of cutting down the wires and 
polesin New York has proceeded in a very 
reckless manner during the past week. The 
parties engaged in the work apparently have 
not been able to realize that cutting a wire 
at one point breaks the entire circuit, and 
they have pursued their labors up to so late 
an hour that it was utterly impossible for 
any of the electric lighting companies to test 
or renew, were that permitted, their circuits 
As a consequence the streets of the city have 
been plunged in darkness, and the press of 
the city is just now apparently . becoming 
awake to the fact that there are worse dan- 
gers than a few stray electric light wires. 

The customers of electric ligbt companics 
are not at all pleased with the situation, and 
are offering two or three dollars per night 
for are lamps in front of places of business. 

Allthe arc companies have shut down and, 
as they state, are waiting until the city gets 
through chopping wires. They are not 
neglecting to keep track of the needless 
damage that is being done by the choppers 
however. 

In a recentinterview Mr. Paul D. Cravath, 
one of the attorneys of the United States and 
Brush Companies, said : 

‘* A little discretion on the part of the 
city would obviate this difficulty, and make 
it possible for the people to have a well- 
lighted city, without in any way interfering 
with the work of chopping down wires. It 
would be highly dangerous for the com: 
panies to attempt to use the wires without 
first making a thorough examination of 
them, in order to see that they were in good 
condition, and repairing the circuits that bad 
been cut. But the men engaged in chopping 
down the wires work until four o’clock in 
the afternoon. It is nearly dark then, and 
altogether too late for us to attempt getting 
things into shape for business. If the city 
would order its men to stop work, say at 
noon, this might give us a chance to make 
everything safe and furnish the city with 
light until the city had got through with us, 
and we could resume business in a perma- 
nent way again. This could be done much 
more readily if the work of cutting down 
the wires would be done with some discre- 
tion. The work is carried on indiscrimi- 
nately, and instead of beginning at the end of 
the wires the workmen usually start near 
the plant where there is generally a great 
net of them, and by cutting one at this end 
they ruin the usefulness of the wire during 
its whole length. There are comparatively 
few wires taken down in proportion to those 
rendered useless. If the work were begun 
at the point furthest from the factory much 
less damage would be done, for then there 
would be no danger of injuring any wire 
but the one declared to be unsafe.” 

Mr. Cravath said that the companies could 
not use their are lights for lighting the 
streets, except in the subway districts, where 
there are comparatively few lights. 

‘It is not our fault,” he said, ‘‘ that all 
the wires are not underground, for this will 
be impossible. of course, until the subways 
are extended. We have no control over the 
extension of the subway system. The city 
wants all the overhead wires taken down. 
Where shall we put them? The city hasn’t 
provided a place for them and we have no 
power to. Nobody wants the streets lighted 
so much as we do, and this is the kind of 
weather and just the time of year when _ 
should be well lighted. Let somebody tell 
us how long it will be before the city is 
through chopping our wires and breaking cir- 
cuits, and then we will be able to state just 
how long it will be before we will be able to 
light the streets again.” 

The city never wanted electric lights worse 
than it did last night, said the New York 
Sun, December 19th. The heavy folds of 
gray fog and the driving sheets of rain mad 








| it almost impossible to travel on foot with 


avy feeling of securily. Between 5 and 6 
o'clock, when the big office buildings down 
town were disgorging their tenants, and the 
sidewalks were crowded and the streets were 
filled with clattering trucks and cars, the fog 
came down so thick that it was difticult to 
see across Broadway. The gas lights in the 
street lamps hardly counted. The shopping 
thoroughfares uptown were jammed with 
people, nearly all of whom were laden with 
bundles, and the proverbial patience of an 
American crowd was tried a good deal in the 
dark, sloppy, travel-choked streets. 

Nine watchmen were strung along Houston 
street for a block and a half between Eliza- 
beth and Mulberry streets in the dense dark- 
ness of Tuesday night, standing guard over 
the subway excavaticn. One’s sole duty 
was watching a red lantern. 

The Superintendent of Gas Lamps and 
Lights, having illuminated Broadway in all 
places where connection with the gas mains 
was found, got Centre street, Park row and 
Irving place into gas light last week. There 
is difficulty in getting lamps, as the stock on 
hand is small. Special orders have been 
given out for the construction of a sufficient 
number. 

emu  — 
An Electric Protector. 

The Brown electric protector, which we 
illustrate this week, is indorsed by the In- 
spector of Insurance Patrol and Electric 
Lighting for the Philadelphia Board of Fire 


generating a total capacity of 6,500 alter- 
nating current 16 candle power lamps. 

In view, however, of the fact that the 
system has grown in popularity very con- 
siderably, and as the demand for electric 
lighting by the alternating current has in- 
creased, several additions have become 
necessary to enlarge the capacity of the 
plant. 

Not long after its establishment an addi- 
tional order for apparatus was awarded to 
the Westinghouse Company and that growth 


| few days ago another contract was made 
with the Pittsburgh concern for alternating 
current apparatus of a generative ability for 
3,000 incandescent 16 candle-power lamps. 
This brings the plant to a total capacity of 
16,800 incandescent lights, which is very 
good for this handsome Western city. 
——- eno —— 


The Search Light. 


derstood, is perhaps not so generally, but that 
a short description will be of interest : 





of about 25,000 candle-power, contained in 
a metal cylinder about 30 inches long by 24 
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of the plant has kept steady going, until a | 


The search light, although very well un- | 


It consists of a powerful arc light, usually | 


Transformers. 





INTERESTING PAPER BY PROF. H. J. RYAN, 


OF CORNELL UNIVERSITY. 
| The general interest existing in electrical 
| circles regarding transformers was clearly 
shown by the large attendance at the meet- 
ing of the American Institute of Electrical 
Engineers, in this city, December 17th. A\l- 
though a very stormy night, the meeting 
room of the Society of Civil Engineers, 
where the engineers meet, was crowded to 
hear what Prof. Harris J. Ryan, of Cornell 
University, had to say about the results of 
his tests of a ten-light transformer. A de- 
tailed description was given of the methods 
pursued. 

The transfurmer was operated under the 
| same impressed electro-motive force supplied 
| from the plant in which it had been supply- 
|ing incandescent lamps commercially. It 
was tested with the secondary open, and also 
| closed through one, five and ten lamps. The 
| following are the data of the transformer 
used : 
| Number of turns in the primary coil, 675. 
| Number of turns in the secondary coil, 35. 





Underwriters, Any abnormal current that 
may be introduced into a building by reason 
of a telegraph, telephone or district wires 
coming in contact with electric light wires 
or lightning, must first pass into the protector 
through the german silver or fusible wire ; 
thence through the coil of electric magnet, 
magnetizing the core thereof, attracting the 
armature whereby the instruments protected 
are shunted from the circuit and the abnor- 
mal current is carried direct to the ground 
and concentrated entirely upon the german 
silver wire, which action causes the same to 
fuse and completely open the line. 

A milder abnormal current, which might 
by continuous and cumulative action injure 
the instrument and possibly cause fire, is 
automatically grounded until such current is 
broken or reduced, and when at the point 
of safety the instruments protected are again 
brought automatically into circuit ; this also 
applies to atmospheric electricity or light- 
ning. The total resistance of the instrument 
is about 1g of one ohm. The New York 
office of this company is at 853 Broadway, 
where the instrument can be seen in operation 
at any time. 


The Denver Light Plant. 

The alternating current central station 
plant of the Consolidated Electric Company 
in Denver, Col., is now one of the largest in 
the western part of the States. 

The Westinghouse Electric Company re- 
ceived the initial order for a contract of 
alternating current apparatus from the 
Denver corporation about two years ago. 
That contract amounted to apparatus for 








to 30 inches in diameter. One end of the | 
cylinder is closed by a silvered concave re- | 
flecting lens. The carbon points of the | 
lamp are placed in such a position within 
| the cylinder as to bring them in the focus of 
| the lens. The opposite or front end of the | 
| cylinder is fitted with glass doors, through 

which the beam of light passes. The appa- 
ratus is on a pivot, so that it may be revolved 
around the center, and it is also arranged 
for elevation and depression from a horizon- 
tal position. 

As ordinarily used, the beam of light 
emerging- from the cylinder is so concen- 
trated that at a distance of 1,000 yards 
from the ship it illuminates a path only 
about 15 yards in width. When necessary, 
however, a broader are can can be illumi- 
nated. One of the 20,000 candle-power lights 
will reveal an object at a distance of two 
and one-half miles. 





resembling the aurora borealis. 
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—— An interesting installation of an elec- 
tric light plant has just been made at Poca- 
hontas, W. Va. The station is located in 
the wildest part of West ov at an alti- 
tude of 2,266 feet. The pole lines on leaving 
the station for Bramwell and Pocahontas 
run in opposite directions, and in crossing 
the mountains to reach these places it was 
necessary to hew a path through dense 
woods and up almost perpendicular bluffs, 
inaccessible even to the sure-footed mules. 
The entire circuit comprises about 15 miles 








The effect of the per- | 
pendicular search light in a fog to those at a | 
distance has been described as very much | 


Resistance of the primary, 21.8 ohms. Re- 
sistance of the secondary, .04 ohms. 

The iron disks of the magnetic circuit 
were one-half millimeter in thickness, the 
surfaces merely oxidized so that no special 
insulating material was provided between 
the laminatioas. The total volume of lami- 
nated iron used was 2,050 cubic centimeters. 
The mean cross section of the magnetic cir- 
cuit was 63.3 square centimeters, and the 

| mean length of the magnetic circuit, 30.8 
centimeters. 


Primary 


_E.M.F. 


F. 


Current. 
Secondary 
: E. M. 
Mean of Am-| 


meter Read’gs)| 


| 
| 
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Observed square root of mean) 
Squares with secondary on} | | 
open circuit. . - |1,025) .14)/54.5) 

With secondary closed through | | 
one lamp ...........- /1,053) .196/52.3) 1.26 

With secondary closed through | | | 
five lamps......... ......---.|1,050| .390/51. | 5.88 

With secondary closed through} | 
tom TAMIPS.....006 cesses Sa bated | rs ae ete 
Curves plotted from the observations clearly 

showed the rate at which energy was given 

to the transformer, or that the transformer 
restored to the circuit at all points of a com- 
plete alternation for the several conditions 
under which the transformer was operated. 
The following are the percentages of the 








of copper. 


work given to the transformer that is re- 
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stored to the circuit by it under the forego- | 


ing conditions. Open circuit, 6.8 per cent. 
One lamp, 3.9 per cent; five lamps, .96 per 
cent; ten lamps, .86 per cent. The above 
observations and data were sufficient for the 
computation of the various losses of energy 
that take place in the transformer under the 


several loads and under no load, and the de- | 


duction of the corresponding efficiencies as 
given in the following table : 











iia 1 ¢ b 
gef-| Ba | 4g 
|S) £3 | 88 
jane | AP | a 
Secondary open.) 52. | 96.1 0.0 
One lamp...... | 52.3 | 159. 64.3 
Five lamps.....| 50.1 | 388.6 | 300.9 
Ten lamps.. ...| 47.5 | 607.9 | 525.0 





applied the drop 
observed 


When this correction is 
of 3.5 volts obtained is what was 
by direct measurement on the secondary. 

It is interesting to note that this transformer 
might be loaded to twice its rated capacity and 
the heating of the coils would still be less than 
that of the iron, although the heat produced 
by the iron grows less as the load comes on. 
Likewise that its efficiency would not yet 
have reached its maximum, and that it would 
have a value of 92 per cent. It was shown 
by the curves that the energy wasted by 
eddy currents was small. 

The assumption made by Mr. Swinburne 
in his valuable paper on the ‘‘ Design of 
Transformers,” appears to have been fully 
substantiated. Mr. Mordey’s experiments 
in which hysteresis and Foucault current 
losses producing a common loss were deter- 
mined, were performed by cycles of magneti- 
zation produced by rotation in which the 
degree of magnetization did not vary in 
amount but direction, and cannot be said to 
throw light on the correctness of Mr. Swin- 
burne’s assumption. Commenting on this 
paper, some have used Mr. Mordey’s results 
as evidence that these assumptions are wrong. 
By a knowledge of the magnetic properties 
of the iron with which a given transformer 
is to be built, and the methods made use of 
by Mr. Swinburne, its efficiency is some- 
thing that can be correctly predetermined. 
The importance of making a transformer 
produce the same E. M. F. at the terminals 
of the secondary under all loads, asserts it- 
self when it is used for incandescent lighting. 
In the transformer under consideration, the 
magnetization produced through the second- 
ary and the magnetization set up about the 
primary in its own air space are determined. 
This leakage of magnetism amounted to 
about 1.2 per cent. When the transformer 
worked on full load 4.5 times as much cur- 
rent passed through the primary, and the 
leakage of the primary in its own space was 
4.5 times as much as on open circuit and be- 
came 5.4 percent. This value, together with 
the small drop due to the actual resistances 
of the transformer coils, accounts for the 
fall of 3.5 volts that was observed by turning 
on all of the 10 lamps. <A similar leakage 
in magnetism takes place in the secondary 
circuit, producing a self-induction propor- 
tional to the secondary current. The rate of 
change of this quantity is then proportional 
to the E. M. F. that it produces. This E. 
M. F. is therefore a quarter of a period be- 
hind the secondary current, and results in pro- 
ducing asmall lag in primary and secondary 
currents and secondary E.M.F. One pecu- 
liarity of this transformer remained to be ac- 
counted for; that is, the considerable decrease 
in the loss by hysteresis, as it is loaded down, 
that is not to be accounted for by rise of tem- 
perature or the falling off of the magnetization 
due to the increased leakage about the 
primary in its own airspace. Prof. Ryan 
made the following suggestion as to the 
reason for this: Mechanical shock has been 
shown to greatly reduce loss by hysteresis 
when iron is passed through cycles of mag- 
netization. Since the currents are at all 
times opposite each other in the two coils of 
a transformer, strong repulsion occurs when 


* The values given in this column have not been’ 


corrected for the two lamps in series with the 

rimary for the first three conditions, and the one 
ie that was used for the last. With 10 lamps, 
where one lamp was used in the primary, this cor- 
rection amounts to an increase of the secondary 
E. M. F. of three per cent. On open circuit and 


one lamp it is negligible and three per cent, in- 
crease for five lamps, 


zero. So it follows that they continually 
keep thrusting each other apart when at 


work and add to the disturbance of the lam- before the Institute of Electrical Engineers, 


inated iron that already exists on account of 
its changing magnetization. This increasing 
of the mechanical vibration of the iron may. 
therefore, account for the above mentioned 
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Se | 23 Heatine Loss. 

38 == | es 
= S $F Primary | Secondary 
sion es | Watts. Watts. 
0.0 96.1 | 95.7 0.4 0.0 
41.1 94.8 | 93.9 0.9 0.0 
77.5 87.7 | 83.1 3.3 1.3 
86.6 | 82.9 69.7 8.7 4.5 


| 
magnetization of the iron per square centi- 
metre was 3,850 C.G.S. Loss by hysteresis 
per cycle per cubic centimetre, neglecting 
Foucault currents, .046 watts at 138 alterna- 
tions per second, coercive foree per centi- 
metre of the iron 2.76 C.G.S, The con- 
clusion of Prof. Ryan was that the data given 
show clearly the advisability of providing 
some practical means for breaking the 
primary circuit of the transformer when not 
in use, as insisted upon by Mr. Swinburne. 
The paper discussed by Messrs. 
Kennelly, Tesla, Mailloux, Stillwell and 
others, while Prof. Geyer called attention to 
the similarity of the results obtained with 
those attained at Stevens Institute under 
similar conditions. 
Country Road Electric Propulsion. 
Messrs. Dibble & Garney, of Hill City, 
Dak., are the inventors of the system illus- 
trated on this page. In mountainous dis- 
tricts are often to found tremendous 
forces of water power expended in a fall 
from lofty heights. These waterfalls are, 
as a rule, so situated as to be inaccessible for 
use. One of our wide-awake and far see- 
ing inventors, says the World’s Progress, has 
patented a method of utilizing this force in 


was 





be 


phenomenon. On open circuit the maximum | 


‘ | 
these currents are at a maximum and no/| Electrical Engineering in America as 
force is exerted when they pass through | 


Viewed by an Englishman. 


Mr. G. L. Addenbrooke recently delivered 
an interesting address on the above subject 


London. Mr. Addenbrooke has visited all 
the cities of the United States from San 
Francisco to New York. He saw a great 
deal to criticise from his point of view, 
everything appearing temporary and expe- 


| dient, which was very offensive to his 


English eyes. The large electrical works in 
New York, Pittsburgh, Lynn, Mass., etc., 


| were visited and described at length. 


Mr. Addenbrooke closed his lecture as 
follows : 

‘In the early portion of this paper I en- 
deavored to convey an idea of the roughness 
and crudeness of American outside construc- 
tion work. After reading over the proofs 
of the paper, I do not think I have over- 
drawn the picture ; rather it is underdrawn, 
if anything. At the same time, I do not 
wish it in any way to be understood that 
American engineers are necessarily rough 
and untidy in their ideas, and incapable of 
different work. Besides their electrical 
plant, the numbers of beautiful tools, 
crowned by the latest pattern of the phono- 
graph, which come over here from America, 
point to an entirely different conclusion. In 
accuracy of workmanship and careful finish, 


| when they consider it suits their purpose, 


the Americans are our equals, if not our 
superiors ; the difference lies in the fact that 
our ideas often differ from theirs as to where 
this accuracy and careful finish should come 
in. English engineering would hardly dare 
to appear before its fellow-citizens as the re- 
sponsible owner and designer of such a 
terrible eyesore as American outside work is; 
but the American engineer appears to look 
at it from a different point of view. It is not 
his business to think of his fellow-citizens. 
Each of his fellow-citizens, he considers, 
is quite competent and capable of taking 
care of himself. It is the business of the 
electrical engineer to forward and extend 
the applications of electricity. If in doing 
this he does anything disagreeable to his 
fellow-citizens, it is for them to protest when 
it becomes intolerable to them, not for him 
to think of it beforehand, 

** And I would like you to try and think 
for yourselves, and really feel the enormous 








possible. The vast power in the remote and 
inaccessible location is to be used to turn a 
wheel to run a large dynamo, whose power 
san easily be transmitted to localities where 
traveled routes are established. This brings 
us to the view presented in the accompany- 
ing engraving, and shows the practical out- 
come of the idea. The design is to afford a 
rapid motive force to run vebicles along an 
ordinary road without railway tracks. The 
illustration shows an example of a vehicle 


ing device forward, by which the course can 
be guided within a considerable range. The 
steering can be arranged to be automatic, by 
arranging it to Se operated by the bar lead- 
ing to the trolley that travels along the wires. 
The course of wires being double, allows 
the trolleys a through route, even though 


an be easily guided aside and pass without 
taking the trolleys off their routes. Not 
only passenger vehicles, but freight wagons 
can be arranged to run by this system. It 
would be particularly interesting and enjoy- 
able to glide along in this manner, conscious 





solitude of a distant mountain gorge, 


that the fountain of power is located inthe | 


loaded with passengers, and having a steer- | 


| understand it each man for himself. 
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ELECTRIC PowER ON CounTRY ROADs. 
the most practical and beneficial manner | facilities which American engineers have in 


the past enjoyed, and still enjoy, in extend- 
ing their business, by simply being allowed 
to erect open wires everywhere through the 
streets. Even where wires are now being 
put underground, they are largely put under- 
ground in order to carry on existing work 
and to extend it, not merely to take advan- 
tage later of what may chance to turn up on 
the route. 

‘* Besides this, we have all had it drilled 
into us by this time that it does not matter 
how perfect, how desirable, how useful a 
thing is likely to be. before it can come into 
general use the public have got to be edu- 
cated up to it, to see it. and feel its desira- 
bility and utility, and its practicability—to 
Now, 
the American system of overhead wires and 
cheap line construction, bad as it may be in 
itself, has from the very first brought elec- 
tricity home to everybody, right to their 
very doors, not so much as a luxury, but as 


| a practical desirable factor of everyday life, 


they are close together, as meeting vehicles | 


an attraction to public resorts, and a good 
advertisement for business. Consequently 
electricity is in America no more a wonder, 
but a fact of everyday life to an extent that 
it is pot yet here. 

‘** Looking at their plant, looking at their 
apparatus, and looking at the facilities which 
Americans have enjoyed for extended prac- 
tical experiments on a large scale, it does 





not appear to me that their actual achieve- 
ments, simply from an engineering and 
scientific point of view, have been greater 
than ours have, in spite of the apathy on the 
part of the public and investors with which 
we have had to contend. Still, the fact 
remains that they have done more business 
than we have, even considering the differ 
ence in population. 

Of what work we have done so far, 
Englishmen may feel justly proud, and with 
better times I trust we may still be able in 
friendly rivalry to show that we are com. 
petitors worthy. of America’s best mettle.” 

In the discussion that followed, Prof. 
Forbes indorsed the remarks about the rough 
and ready way in which the work was 
carried out in this country, and thought that 
the more solid English construction would 
pay better in the long run. He said that 
great attention has been paid to testing in 
American factories, and as a result the 
efficiency of apparatus is considerably in- 
creased. 

Prof. Sylvanus P. Thompson expressed 
his opinion that the greater steadiness of the 
American arc light, of which mention had 
been made, was due to the greater personal 
pride which the American attendants had in 
the particular system with which they were 
connected. 

Mr J. Swinburne thought the American 
system, wherein the perfecting of designs in 
experimental work are kept quite discon- 
nected from the wholesale manufacturing 
parts, better than the English method. 

The president of the Institute thought it 
advisable that English electricians should 
acquire whatever good they could get from 
the ‘‘ rough and ready ” method adopted in 
America, and said that progress was often 
retarded waiting for perfection. 

In concluding the discussion, Mr. Adden- 
brooke, the author of the paper, agreed with 
Prof. Forbes about the way testing is ap- 
preciated, and as regards the greater interest 
which the men take in their work, as men- 
tioned by Prof. Thompson, he attributed it 
to the better wages and the better chances of 
promotion which exists in America. 


—_—~-@ao—_————_ 


The Falls of Niagara to be Utilized 
for Power. 

These famous Falls, it is estimated, would, 
if fully utilized, afford all the way from 10 
to 15 million horse-power ; probably enough 
to run all the machinery in the New 
England States. The magnitude of the 
undertaking, as well as the fact that no 
water wheel has ever been found adapted to 
such conditions, has heretofore discouraged 
any atttempts to make use of this stupendous 
power. Turbine wheels, it is well known, 
cannot be operated under any such head as 
these Falls afford, their usefulness being 
limited to heads ranging from 10 to 30 and 
40 feet, and as there are many other streams 
from which this much fall can be obtained 
that do not present such difficulties of 
application, the great wealth of energy 
Niagara affords has been allowed to run to 
waste. 

A commission from the Canadian author- 
ities, consisting of a member of parliament 
and several noted engineers, recently visited 
the Pacific coast to investigate the merits of 
the Pelton water wheel with reference to its 
adoption in various enterprises projected in 
the provinces, but more particularly for the 
purpose of utilizing the water-power of 
Niagara Falls from the Canadian side. The 
result of the investigation was satisfactory in 
the highest degree, and will undoubtedly 
result in the first attempt to make this 
gigantic force available for manufacturing 
and commercial purposes. 

The height of Niagara Falls is 176 feet. 
By carrying water in steel conduits a distance 
of about three-quarters of a mile toa point 
below the rapids, a fall of 240 feet can 
be obtained. This entire fall it is proposed 
to utilize, placing the wheels above high 
water mark along the bank of the river and 
locating various manufactories on accessible 
sites above, the power from the wheels to be 
carried up by a system of cable transmission. 
Anywhere from 100,000 to 500,000 horse- 
power can, it is estimated, be obtained in 
this way without any appreciable loss in the 
current which sweeps along with such 
irresistible force. 

In addition to local manufactories, dyna- 
mos will be run to ey power and light 
to the adjacent towns and cities, as also to 
transmit electrical energy for power and 
light to the cities of Buffalo and Toronto, 
which are only about 20 miles distant. ; 

The project, though one of great magni- 
tude, is now believed with the means at hand 
to be perfectly practicable, and the utilization 
of these great falls, about which there has 
been more discussion than any other problem 
of modern times, seems about to be real- 
ized. 
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New Form of Engine and Dynamo 
Combined, 

The combined engine and dynamo we 
illustrate in this issue is manufactured by 
Messrs. King, Brown & Co., of Edinburgh. 
The apparatus was recently described in 


Industries, our esteemed London contem- 
porary, and from the description we get the 
following : It isa combined single cylinder 
engine and vertical single magnet dynamo. 
rhis type of combined plant has been de- 
signed especially for use on board ship, 
where the space is limited. The whole dy- 
namo rocks on a pin at the bottom, so that 
the belt can be kept taut by a thrust spring 
arrangement, which is clearly shown in the 
engraving. By this means a dynamo can be 
easily driven by a very. short belt without 
any chance of slip, or of excessive tightness 
of the belt, or of a loose or flapping return. 
These combined sets are now largely used 
on passenger steamers. 

The following are the particulars of the 
dynamo for 150 lamps : 

Armature, Gramme wound, 914in. outside 
diameter, 5!4in. inside; length over end 
plates, Tin. 

Field magnets, wrought iron; circular 
section, Tin. diameter ; winding, 91¢in. long; 
section of yoke (cast iron), 73gin. hy 8in., or 
59 square inches. 

Commutator, 48 sections, 6 turns of cop- 
per strip per section. 

Armature, copper, 288 turns 0.17in. by 
0.09in. 

Shunt coils, 3,124 turns of No. 18 B. W. 
G. on each limb. 

Series coils, 21 turns on each limb. 

Shunt resistance, 61 ohms; series, 0.013 
ohm ; armature, 0.068. 

Speed, 1,020 revolutions per minute. 

Electro-motive force, 100 volts at all Joads. 

Full current, 90 amperes. 

The armature is mounted on four-arm gun- 
metal spider, keyed to the shaft. There are 
two brushes on each side of the commutator. 
All the joints in these machines are, of 
course, soldered with rosin. A very ingen- 
ious arrangement is used in the large ma- 
chines to prevent any tendency to sparking 
at the top and brushes, which is an evil 
likely to be present in large single-limb 
Gramme machines. The fields are bored a 
little too large, and the armature is mounted 
above the center of the bore, so as to ‘be 
nearer the top than the bottom pole corners. 
The arrangement works admirably. 
~~<>o_— 

Wiser Than He Knew. 

Joseph Glanvill, sometimes called ‘‘ Sad- 
ducismus Triumphantus Glanvill,” rector of 
Bath from 1666 to 1672, was a learned 
writer upon abstruse and mystical subjects, 
but in a style of which it is not always easy 
to catch the meaning. In one of his treatises, 
called ‘‘The Vanity of Dogmatizing,” 
printed in 1661, chapter 21, he is speaking 
of ‘‘supposed impossibilities, which may 
not be so.” In the concluding sentence of 
the following passage he seems to have 
anticipated the electric telegraph: ‘‘ But 
yet to advance another instance. That men 
should confer at very distant removes by an 
extemporary intercource is a reputed im- 
possibility ; but yet there are some hints in 
natural operations that give us probability 
that ’tis feasible, and may be compassed 
without unwarrantable assistance from 
demoniack correspondence. That a couple 
of needles equally touched by the same mag- 
net, being set in two dials exactly propor- 
tioned to each other, and clecumactined by 
the letters of the alphabet, may effect this 
‘magnale,’ (¢. ¢., important result), hath 
considerable authorities to avouch it. 

‘‘The manner of it is thus represented : 
Let the friends that woud communicate take 
each a dial, and, having appointed a time 
for their sympathetic couference, let one 
move his inpregnate needle to any letter in 
the alphabet, and its affected fellow will 
precisely respect the same. So that would 
I know what my friend would acquaint me 
with, ’tis but observing the letters that are 
pointed at by my needle and in their order 
transcribing them from their sympathized 
index, as its motion directs ; and I may be 
assured that my friend described the same 
with his, and that the words on my paper 
are of his inditing. Now, though there will 
be some ill contrivance in a circumstance of 
this invention, in that the thus impregnate 
needles will not move to, but avert from each 
other (as ingenious Dr. Brown hath ob- 
served), yet this cannot prejudice the main 
design of this secret conveyance ; since it is 
but reading counter to the magnetic in- 
former, and noting the letter which is most 
distant in the Abecederian circle, from that 
which the needle turns to, and the case is 
not altered. 

‘*Now, though this desirable effect pos- 
sibly may not yet answer the expectations of 
inquisitive experiment, yet ’tis no despicable 
item, that by some other such way of mag- 
netic efficiency, it may hereafter with success 
be attempted, when magical history shall be 
enlarged by riper inspections; and ’tis not 
unlikely but that present discoveries might 
be improved to the performance.” 








Electric Lights in Austro-Hungary. 

There are already five electric lighting 
stations in Vienna, says Industries, all of 
them in robust circumstances, and the pro- 
vincial towns, especially the capitals of the 
provinces, are rapidly following in the same 
direction towards the adoption of the elec- 
tric light. A great many manufactories 
near electrical works are now being lit 
by electricity. Several mills in Buda-Pesth 
and a large number of .sugar factories in 
Bohemia and Hungary have adopted the 
electric light. There are central stations at 
Marienbad by Ganz & Co.; at Neuhaus, in 
Bohemia, on the Krizik system ; at Buda- 
Pesth (projected) ; one in operation at Temes- 
var ; at Innsbruck, by Ganz, on the Ziper- 
nowsky-Deri-Blathy system ; at Triente ; at 
Salzburg, by Siemens & Halske ; at Gastein, 
by B. Egger & Co,; at Graz, in Styria, by 
Siemens & Halske. 


Humbug vs. Wisdom. 
LN. Y. Sun.) 
There is more genuine danger to life in 
New York, when as dark as it was last night, 
than there would have been with twice the 

















Chicago, Ill.—At Springfield articles of 
incorporation were issued to the Calumet 
and Michigan Telegraph Company at Chi- 
cago, to construct and maintain a line for 
the transmission of all kinds of electric sig- 
nals. The incorporators are Walter Fair- 
bank, Spencer Eddy and G. M. Glessner. 


Beatrice, Neb.— Articles of incorporation 
of the Beatrice Electric Light Manufacturing 
Company have been filed in the office of the 
Secretary of State. The capital stock is 
placed at $10,000, shares $50 each. The 
incorporators are A. C. Jordan, L. E. 
Spencer, L. E. Walker, H. F. Slocum and 
A. J. Albrook. 


Snow Hill, Del.—The Snow Hill Electric 
Light and Power Company has been formed 
and the following officers elected: John P. 
Moore, president ; William 8. Wilson, secre- 
tary and treasurer ; John P. Moore, Clayton 
J. Purnell, John J. Collins, Thomas U. 
Purnell, W. S. Wilson and Martin S. 
Neargis, directors. 


San Francisco, Cal.— The Street Commit- 
tee of the Board of Supervisors decided to 
present to the board an ordinance granting 
to the San Francisco Conduit and Electric 
Light, Telegraph and Telephone Company a 
franchise to maintain and operate under the 
public streets conduits, pipes, cables, stations 
and all appliances necessary for the trans- 
mission of messages, sound and the produc- 
tion of power and heat by electricity. 


ENGINE AND DyNAMO. 


number of electric wires which have fallen 
during the last cutting crusade. 

It cannot be said either that the authorities 
are clear of responsibility for plunging large 
portions of the town into this deplorable con- 
dition of darkness. There has been quite as 
much humbug as wisdom about their share 


in the proceedings. 
—-~2> 


Chicago, Ill.—Electric Novelty Manufac- 
turing Company, at Chicago ; to manufac- 
ture electric novelties and to do a general 
electric business ; capital stock, $110,000 ; 
incorporators, H. E. Chapman, Byron A. 
Todd, A. 8. Upson. 

Pittsburgh, Pa.—A charter was filed in 
the recorder’s office for the Pittsburgh, Alle- 
gheny and Manchester Traction Company. 
The corporation is formed for the purpose 
of constructing and operating of motors, 
cables and other machinery for the supplying 
of motor power for street railways. The 
capital stock is $5,000, divided into 100 
shares a® $50 per share. The subscribers 
and directors are John H. Dalzell, John D. 
Nicholson, George B. Hill, William I. 
Mustin and Alex. M, Neeper, They hold 20 
shares each, 








Albany, N. ¥.—The Central Electric Con- 
struction Company, of Albany ; to install or 
construct electric lighting, power and heat- 
ing plants; also to furnish all materials for 
and equip street railways, and any other 
railways that may be operated by electricity. 
The capital stock is $100,000. The man- 
agers are John F. Moffett, Henry C. Hodg- 
kins, John V. Clarke, Charles T. Moffett 
and Francis H. Leonard, Jr. Also the 
Electric Engineering and Supply Company, 
of Albany, to buy and sell all kinds of 
machinery. 


Oakland, Cal.—Oakland capitalists have 
prepared plans for a system of street rail- 
ways in East Oakland, and if the papers can 
be prepared in time the City Council will be 
asked for a franchise. The incorporators 
will be Hugh Slicer, C. D. Bates and A. T. 
Arrowsmith, of the Alameda Macadamizing 
Company, and A. D. Thompson, cashier of 
the First National Bank. The applicants 
intend to apply for a franchise to run their 
cars by horse-power, and when the matter of 
authority for granting franchises is definitely 
settled, the motive power will be changed to 
electricity. 











Milton, Pa.—The Milton Electric Light 
Heat and Power Company, of Milton ; cap- 
ital, $5,000. 


La Grande, Ore.—The La Grande Edison 
Electric Company has been organized. Pres- 
ident W. H. McDonald ; vice-president, H. 
Ansen ; manager, J. K. Roming. 


Camden, N. J.—The Julien Electric Trac- 
tion Company filed in the register of deeds 
oftice, in Camden, a deed of trust for $200,000 
to*the Mercantile Trust Company of New 
York. 

Oakland, Cal.—Councilman Cameron an- 
nounces that at the next meeting of the City 
Council he will introduce a bond ordinance 
to purchase and place poles and wires for 
a system of electric lights for the entire city. 


Chicago, Ill.—The Marseilles Street Rail- 
way and Electric Light Company, to oper- 
ate an electric street railway and furnish 
light ; capital stock, $30,000 ; incorporators, 
James Montgomery, Joshua Smith and J. F. 
Clark. 


Salem, Ore.—The Yaquina Bay Telephone 
Line Company filed articles of incorporation 
in the sum of $1,000. B. F. Jones, J. H. 
McNeil and Beal Gaither are the incorpor- 
ators. The line will be run from Toledo to 
Yaquina City. 


Port Carbon, Pa.—A meeting of citizens 
was held, at which it was decided to organize 
an Edison Electric Light Company. It is 
proposed to build a plant to furnish 3800 
lamps. The necessary capital is pledged 
and the leaders in the movement will begin 
work at once. 


San Francisco, Cal.—The Exploiting Com- 
pany has incorporated for the sale and man- 
ufacture of phonographs, with George H. 
Bradshaw, W. D. Walker, William B. John- 
son, Leon Goldstein and John Hutchinson 
as directors. The capital is $1,000,000, of 
which $1,000 is subscribed. 


Baltimore, Md.—The Baltimore Specialty 
Company, for the purpose of manufacturing 
and dealing in mechanical inventions, etc., 
was incorporated by George H. Coursen, 
James P. Poullain, George Savage, Archi- 
bald H. Taylor and Garrett Savage. The 
capital stock is $3,000. 


Saratoga Springs, N. Y.—The Consumers’ 
Gas and Electric Light Company, of Sara- 
toga Springs, filed a certificate of incorpora- 
tion with the Secretary of State. The capital 
stock is $100,000, divided into $100 shares. 
The objects are the manufacturing, generat- 
ing and use of electricity as a means of 
lighting the streets and houses of Saratoga 
Springs. The directors are William A. Pier- 
son, Frederick Tarrant and George W. 
Morton. 


Milwaukee, Wis.—Articles of incorpora- 
tion have been filed in the Secretary of 
State’s office by the Midland Telegraph Com- 
pany, of Milwaukee, with a capital of 
$25,000. The object of the company is to 
construct a telegraph line from Milwaukee 
to Waukesha, Pewaukee, Oconomowoc and 
westward. The incorporators are Charles 
Polachuk, Charles L. Clason, Otis D. 
Crocker, H. J. Killelea and Charles P. Hun- 
tington. 


Geneva, N. ¥.—The Geneva Brush Elec- 
tric Light and Power Company has been in- 
corporated to operate the Brush Electric 
Company’s plant at Geneva. The incorpor- 
ators are Messrs. P. N. Nicholas, O. J. C. 
Rose and Charles Avery. of Geneva, and 
Jathan Potter and James F. Hughes, of 
Cleveland. Mr. Potter is treasurer, and Mr. 
Hughes cashier of the Brush Company of 
Cleveland. The capital stock of the Geneva 
Company is $100,000, 
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~ The Revrew extends the season’s compli- 
ments to its friends, and wishes them one 
and all a merry Christmas and happy New 
Year. 





The United States Supreme Court has 
again decided, for the fifth or sixth time, 
that a State has no power to tax a telegraph 
company on business transmitted from one 
State to another. 


C. E. Mitchell, the Commissioner of Pat- 
ents, has rendered adecision in the case 
of Elisha Gray vs. James H. Robertson, in 
which he holds that no interference exists 
between the inventions. The interference 


proceedings are accordingly dissolved. The 
controversy related to telautograph systems 
or systems in which written messages are re- 
produced by electricity. 





Journalist Joe Howard well says: ‘‘ The 
destruction of sound arc lamps may make 
the -groundlings hurrah, but later on the 
judicious taxpayers will grieve.” 








The ‘‘choppers” of New York hacked 
down a pole that was properly located and 
its wires all right, giving as a reason that the 
pole was not painted exactly the right tint. 
What idiocy! 





A reporter with a fertile imagination re- 
cently wrote a hair-raising and blood-curd- 
ling description of what might be expected 
should an electric wire come in contact with 
the elevated railway. In his mind he saw 
the startled engineers opening the throttles 
wide and running the engines over the house 
tops, leaving destruction and death and red- 
hot cinders in their path, the result of an 
electric shock from the bottom of the cab. 
It is a disgrace to intelligent journalism that 
such stuff should appear in a leading New 
York daily. 





In its very interesting article on ‘* Torpedo 
Boats ” last Sunday, the New York Sun gave 
a description of some ingenious plans for 
coustruction and operation of submarine 
boats. The chief obstacle mentioned is lack 
of speed, it appearing that none of them 
attain more than 10 knots per hour when at 
service submergence. The writer on the 
Sun however omits the best work so far 
done. For his benefit we may say that the 
Sims-Edison fish torpedo has in practice 
attained nearly 23 miles per hour at service 
submergence, and while unarmored is un- 
sipkable. It can plant with unerring accu- 
racy u torpedo containing 200 Ibs. of emmen- 
site (equal to 500 Ibs. of dynamite) against 
the hull of theenemy. It is worked entirely 
by electrical energy and therein lies its 
greatest advantages. 





‘‘HIT HIM AGIN— HE’S 
MAN.” 


During the Know-Nothing times it used 
to be the motto of that so-called national or- 
ganization to strike wherever there was a 
head, if evidence was present that the head 
came from over the sea. The sensationalist 
of to-day seems to look upon electrical ap- 
plications, and especially electrical power 
and illuminating currents, as aliens and 
heathen. 

The fire in Boston, while leaving in its 
track some evidence of wild current skir- 
mishing along wires which did not belong 
to it, has not thus far shown any better proof 
that this condition was a cause than that it 
was a result of the fire. Prejudice apart, is 
it not an even chance that falling wires may 
have crossed and thus endangered other lo- 
calities after the fire had got under way ? 

In the Minneapolis fire, too, the same sort 
of conclusion was jumped at in the hurry 
and smoke, and the electric current was 
made to carry the false accusation of its 
criminality all over the world. 

A short time since, an item was written 
up by a gullible reporter, of a party being 
severely shocked and doing considerable high 
and lofty gymnastics, on account of having 
become foul of an electric light current. 
Now, the plant which has wires at that 
point has none but night circuits, and the 
dance took place in daylight. The man was 
drunk, and the job was set up on the re- 
porter by an unfeeling wag. 

A fire recently occurred in an establish- 
ment in which a motor was the only user of 
an incandescent current. The current was 
switched off at quitting time, and the pro- 
prietor remained in the room for 15 minutes 
afterward. An hour and a half after he 
closed the house and went home, the fire 
declared itself and was supposed—there 
being no other cause apparent—to be an 
electric fire. Yet, when an investigation 
was made, the ampere strips from the steel 
main were found intact, and one of the strips 
on the motor cut-out was not melted. More 
than that, the resistance coils were unburned, 
and all the marks of heat at the cut out 
screw-heads showed plainly that it came 
from an outside source. 

Ah, well! as long as the public demandsa 
sensation with its daily breakfast, and elec- 
tricity furnishes this with comparatively 
little effort, the proof of innocence, as in the 
case of the Salem witches, is sometimes diffi- 
cult of accomplishment. 


A DUTCH- 





ELEVATORS OPERATED BY 
ELECTRICITY. 

One of the most important of the applica- 
tions of electricity to mechanical contrivances 
is the adaptation of electric power to house, 
store and office building elevators. The 
general public are probably brought into 
more intimate contact with this class of 
machinery than almost any other, and much 
energy and brain work have been expended 
to produce mechanical devices which are 
practical, safe and economical in the con- 
sumption of power. In the past year elec- 
tricity has been applied in numerous instances 
to the operation of the main valve of an 
hydraulic elevator by the use of small un- 
balanced auxiliary valves operated by electro- 
magnets connected to push-buttons or a 
switch in the car. In many cases these 
devices give good satisfaction, but it is 
apparent that with the substitution of bal- 
anced valves, independent of the water pres- 
sure, even better results could be obtained. 

For some time past considerable activity 
has been exercised among experts in the en- 
deavor to produce a suitable adaptation of 
electrical power and principles to the already 
well-established principles of the modern 
elevator. ‘The decrease in the number of 
isolated steam plants, owing to the substitu- 
tion of electricity, has been so marked in the 
past few years that engineers have been led 
to see the direction the march of its progress 
has taken, and the necessary increase in the 
rapidity and length of its strides in the next 
few years. 

The advantages of an elevator operated 
entirely by electricity are numerous, and in- 
asmuch as the elevator is of vital importance 
and constant expense to a building, these 
advantages will necessarily be of interest to 
owners. 

The first cost of a well designed electric 
elevator is apparently below that of any 
other form of elevator with the necessary 
engine attached to run it, for in a recently 
invented elevator the application of electricity 
to the automatics has stripped the machine 
of much of its complexity. Its economy to 
operate is undoubtedly pronounced when we 
consider that the consumption of coal to 
develop one indicated horse power in the 
average steam plant in buildings is from six 
to ten pounds per hour, and in some cases 
even more, while with central stations for 
the generation of electricity, equipped with 
modern triple expansion engines and located 
along a water front where the engines could 
be made condensing, a horse-power can be 
developed with an expenditure of about 1.5 
pounds of coal per hour or less than one 
quarter the present cost. A company with 
such stations could furnish power for much 
less than individual owners could afford to 
produce it. 

Other advantages are the absence of high 
pressure steam and its attendant dangers, 
in many cases the entire absence of a boiler 
with its repairs and the utilization for other 
purposes of its floor space, and the ability 
to do away with a licensed engineer. In 
this class of machine advantage can obvious] y 
be taken of balancing the car from the wind- 
ing drum, a feature of much economy. 

Possessing these advantages, many new 
fields, such as small apartment houses, small 
stores and private dwellings, will be opened 
to the electric elevator. 





A gasometer blew up at Asheville, N. C., 
last weck, and killed two men. The city 
was left in darkness. 


The suit against Bell’s telephone patent is 
again in court at Harrisburg, Pa. We will 
probably hear the last of these suits in 1892 
—the date the patent expires. 


Mr. Edward H. Johnson, the well known 
president of the Edison Electric Light Com- 
pany, has assumed the duties of president 
and general manager of the consolidated 
Edison and Sprague motor interests. His 
great energy and earnestness will be felt in 
electrical power circles and will be of partic- 
ular value to the Sprague interest. 





The funeral of Miles W. Goodyear oc- 
curred Thursday of last week in Masonic 
Temple with full ceremonies of the order. 
One of his comrades during four years of 
the civil war spoke feelingly of the esteem 
in which Mr. Goodyear was held by his fel- 
low-soldiers, his bravery and _ kindness. 
There were a number of the friends of the 
deceased present from the Electric Club. 
The remains were taken to Connecticut for 
interment, 





RLECTRICAL NEWS. 


What is Transpiring in Electrical 
Circles in the Leading Cities. 


OUR WASHINGTON LETTER. 

Important to Inventors and Owners of 
Patents.—On the 16th inst. Senator Teller 
introduced in the Senate a bill which. if 
passed, will have a very important bearing 
on the interests of many readers of the 
Review. The bill, which was referred to 
the Committee on Patents, provides that al] 
patents herctofore or hereafter granted for 
discoveries, inventions processes and in. 
provements are for the active use of the 
public, subject to the rights of the inventor, 
discoverer or assignee to receive the consid- 
eration thereof, and must be put into actual 
use. A failure to put the same into actual 
use within five years from the date of issue 
shall be held to be an abandonment, and 
thereafter the thing patented shall be public 
property and the patent ipso facto void. 
Also that the exclusive right secured to the 
inventor or his assignee is to promote the 
progress of science and useful arts by com- 
pensating inventive talent and labor through 
a reasonable return for time and money 
expended, but not for the purpose of per- 
mitting excessive charges for the right to 
use nor of promoting fictitious issues of 
bonds, stocks or other evidences of interest 
through incorporated companies or volun- 
tary associations, nor of promoting combina- 
tions of manufacturers, producers and others 
for restricting trade or production, or con- 
trolling prices arbitrarily because special 
sate 2 are held through patents issued 
by the United States. 

All persons and corporations are forbidden 
to enter into any combination or stipulation, 
by writing or otherwise, to control prices or 
production when the article produced or 
process used is partially or wholly covered 
by, or the result of, the issue, ownership, or 
control of United States patents. Any per- 
son Offending against the foregoing pro- 
visions shall be punished by a fine of not less 
than $1,000 nor more than $10,000 dollars, 
and imprisonment not less than six months, 
in the discretion of the court. The Attorney 
General is charged with seeing that this law 
is obeyed, and required to take the proper 
proceedings in the Circuit Court of the 
United States, on the complaint, under oath, 
of three reputable citizens who shall be tax- 
payers of the community where the com- 
plaint shall be verified. All proceedings 
under this act or resolution shall be of a 
summary nature. 

A Slap at the “ Devil.”"—I have always 
doubted whether the right person in the 
newspaper office is named after his satanic 
majesty, and, since the types made me say, 
in the last Review, that the machine in- 
vented by Edison was called a *‘ photometer” 
instead of a phonomoter, I am convinced 
that he is not. The name given in the patent 
referred to, No. 210,707, is ‘‘ vocal engine,” 
but Mr. Edison called it a phonomotor. 

The Electric Heat and Power Company of 
the United States, which is the Socal repre- 
sentative of the Westinghouse interest, pro- 
poses to make a five year contract with the 
District of Columbia to furnish arc lights of 
the Waterhouse system, of 2,000 candle- 
power per lamp, at 50 cents per lamp per 
night, and incandescent lamps of the West- 
inghouse system, of 25 candle-power, at $16 
per annum, the lights to burn 2,600 hours 
during the year, provided the privileges now 
enjoyed by the present electric light and gas 
companies in regard to privateor commercial 
lighting be extended to them. The company 
will construct cement-lined conduits, menu- 
factured by the National Conduit Company, 
of New York, and lay the Standard Under- 
ground Company’s lead covered cables, and 
will cover a large portion of the city not 
occupied by the present company. 

The United States Electric Lighting Com- 
pany, of Washington, has recently author- 
ized an increase of its capital stock from 
$500,000 to $700,000. Notwithstanding the 
extraordinary outlay which the company has 
been compelled to make in changing its lines. 
from poles to conduits, it has continued to 
pay six per cent. dividends and the price of 
its stock has advanced from 60 cents to par 
within the last 18 months. The additional 
sum provided for will be needed to meet the 
rapidly growing demand for lights and for 
motor currents. The owners of mapy private 
residences, as well as of business places, are 
clamoring for incandescent lights and will 
have them put in just as soon as current can 
be supplied. Many of the houses built 
during the past two years were wired when 
constructed. It is expected that a large in- 
crease in the number of public street lights 
will be made provided legislation permitting 
the necessary extension of underground 
wires is notimpeded. There are also frequent 
inquiries for motors from persons outside of 
the field covered by existing lines. Gas en- 
gines have been displaced by electric motors 
in many instances and the demand for the 
former bas become very small. About six 
miles of streets are now lighted by arc lamps 
which have displaced 460 gas lamps. Owing 
to the natural growth of the city, the im- 
provement of new streets, and the education 
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of the people up to a higher standard of 
illumination, the number of gas lamps has 
not decreased. The number now in use is 
5,500. There are not less than 50 miles of 
streets and many public parks in which elec- 
tric illumination could be advantageously 
and profitably used. Owing to the large 
area of the city and the scattered condition 
of the buildings, it would be expensive to 
light all parts of it from one station, but 
there are numerous suitable locations where 
land is cheap and transportation of fuel, etc., 
convenient. The local company is making 
strong efforts to secure contracts for lighting 
the more important goverment buildings, 
while isolated plant advocates are not un- 
mindful of the advantages which may be 
vained from active work in that direction. 

Fred Royce is a Father-in-Law.— Miss 
Kate D. Royce, daughter of Mr. F. W. 
Royce, of Washington, was married to Mr. 
Joseph 8S. Latimer on the 17thinst. The 
wedding ceremony at the Epiphany Church 
was very impressive and appropriate, and 
was followed by a delightful reception at the 
residence of the bride’s parents. 

Storage Battery.--Representatives of the 
Sorley storage battery are in Washington 
for the purpose of organizing a local com- 
pany to introduce the battery in that 
vicinity. G. C. M. 

Washington, Dec. 20. 


QUR BOSTON LETTER. 


Boston Electric Club.—Members and their 
friends will be entertained this evening with 
a paper entitled ‘‘An Inquiry into the 
Covering of Steam Pipes, Boilers, etc., to 
Prevent Loss of Power by Radiation of 
Heat,” read by Mr. F. C. Childs, of the firm 
of Nightingale & Childs, at the Club Rooms, 
7 Park street. 

All Electric Routes —Within a few days, 
when the northern depot electric line is put 
in operation, many changes in the routes of 
cars on the West End railway will be made. 
Arrangements will be perfected whereby the 
horse and electric cars running on the same 
lines will not interfere with nor be delayed 
by each other. When the entire line from 
Dorchester to the Tremont House, and from 
Grove Hall to the northern depots is in 
operation, stopping places will be designated 
where motor cars will take and leave pas- 
sengers. 

Gloucester.—The board of aldermen, on 
Wednesday night, gave a hearing to the 
Gloucester Street Railway Company, who 
petition to use the single trolley system. 
Edgar 8. Taft appeared for the railway com- 
pany, and §.°L. Powers for the New Eng- 
land Telegraph and Telephone Company. 
Several expert electricians were present and 
explained the workings of the various sys- 
tems. George W. Mansfield, of the Thom- 
son-Houston Electric Company, when ques- 
tioned by Mr. Powers, who drew his atten- 
tion to the accidents caused by electricity as 
reported daily in the papers, said he did not 
believe they knew what they were publish- 
ing. 

Mayor Hart has just returned from a visit 
to New York, Philadelphia and Chicago, 
where he went to make inquiries in regard 
to electric wires. In New York he found 
things in a generally demoralized condition. 
In Philadelphia he learved that all electric 
wires are erected and maintained under 
official supervision, and there have been no 
serious accidents for four years. The elec- 
tric light wires are carried in conduits and 
work satisfactorily. In Chicago most of 
the overhead wires had been taken down. 
The city owns an electric light plant which 
has 300 lights, and will soon establish three 
more plants, each with a capacity of 1,000 
lights. The city electrician requires that an 
absolute switch be placed on the outside of 
each building into which wires enter, to be 
used for power or lighting purposes. 

The Wire Question still attracts close 
attention and interest. The city govern- 
ment is thoroughly aroused, it seems, and 
some beneficial results will come from their 
action. There seems to be some doubt as to 
the authority in the matter, and it has been 
suggested to have the Legislature at its next 
session pass a statute which shall confer on 
the city government the requisite authority. 
It is believed that there would be no hesita- 
tion shown by the Legistature in passing the 
enabling statute, and that before three months 
have passed system and order can take the 
place of the chaos in which the electric wire 
system now rests. 

The Electric Cars in Boston seem to be 
more successful in contending against sud- 
den snow storms than are those cars drawn 
by hoses. A great deal of credit is due to 
the new electric sweepers and snow plows, 
which are well-nigh perfect in their action. 

Electric Cars on the West End Road.—The 
number of electric cars equipped by the 
Thomson-Houston Company for the West 
End Company is now about 85. These are 
all equipped with two motors each, which, 
together with the running gear, also fur- 
nished by the Thomson-Houston Company, 
cost something over $8,000 apiece. A mini- 
mum estimate shows that the Thomson- 
Houston Company has received, or is en- 
titled to receive from the West End Com- 
pany, about $255,000 thus far for car. equip- 





ment alone. Under the contract, in addition 
to the amount received for car equipment, 
the Thomson - Houston Company receives 
revenue from the stringing of wires, furnish- 
ing electrical appiiances for overhead ar- 
rangement and a car mileage. The number 
of cars now in use by the West End Com- 
pany is about 1,800. It cannot be estimated 
how many will be electrically equipped, as 
the number of tow-cars necessary is unknown. 
At present the Thomson-Houston and West 
End Companies are jointly at work perfect- 
ing an electric locomotive. If this is suc- 
cessful the number of electric cars equipped 
with motors in the future may be limited. 
In answer to the question as to how many 
cars this locomotive could draw, a gentleman 
acquainted with the management of the 
West End said that ‘‘two cars would be 
all that would be practicable for a surface 
road,” which strengthens the idea that the 
West End Company is looking forward to 
an electric elevated road a‘ no distant time. 

Mayor Hart met representatives of several 
of the Boston electric light companies in 
conference at the City Hall on Friday after- 
noon, in answer to his call for proposals for 
lighting the city. The bids of the different 
companics varied from 49 to 65 cents per 
light per night, the latter figure being bid for 
all of the city proper. The Roxbury and 
West Roxbury price is 49 cents ; in Charles- 
town 50 cents is asked, and in Brighton 57 
cents. Mayor Hart refused all the bids and 
will probably call for more. He intimated 
that he ‘had a pretty good knowledge of 
what electric lighting ought to cost. It is 
quite generally claimed by the companies 
that they cannot afford to furnish light for 
less than they have agreed to. 

Braintree.—The Braintree Street Railway 
Company has been organized with a capital 
of $25,000, divided into 250 shares, with a 
par value of $10 each, all of which have 
been subscribed. The road will extend be- 
tween Braintree and Quincy, a distance of 
seven miles. The motive power will be 
electricity. 

Boston, Mass., Dec 24. 8. L. C. 


OUR CHICAGO LETTER. 

The Pumpelly Storage Battery Co. have 
just placed a new size, new style, battery on 
the market for use with the phonograph. The 
battery is about 8x8x6 inches and has a 
capacity of 30 amperes. 

The above company have just installed a 
plant for the Western Electric Co. in their 
factory. It consists of 60 large cells. 

The Central Electric Co.’s new quarters 
ou Franklyn are rapidly nearing completion. 
A large force of men, including wiremen, 
carpenters and plumbers have been at work 
for some time past. The present intentions 
are to move the 10th of January. 

From the present outlook these will be one 
of the finest suites of offices in the country. 
In their new quarters the above company 
have the best wishes of the writer for a 
successful new year. 

Personal. Wm. H. McKinlock, president 
of the Ceutral Electric Company, returned 
this week after an absence of ten days in the 
East. 

Mr. Walter K. Freeman and Carl Kam- 
meyer, of the National Electric Company, 
spend Monday in the city. 

The Eau Claire Street Railway Com- 
pany lately adopted the Sprague system on 
the road and are now successfully operating 
six cars. The road has given the best of sat- 
isfaction since its start. It has a great many 
curves and considerable grade in a number 
of places. 

The Electrical Supply Company, Chicago, 
who have received the Western agency for 
the Electrical Conduit System for interior 
wiring, have placed Geo. T. Hewes as their 
sales agent in this department. The com- 
pany are vigorously pushing the sale of this 
system and have recently closed some large 
and important contracts, prominent among 
which is the palatial residence of Clem 
Studebaker, of South Bend, Ind. Mr. Stude- 
baker’s residence will be equipped through- 
out with this system for incandescent wiring, 
and will be a model of convenience and 
safety in this respect. The Electrical Supply 
sen mp | have the utmost confidence in the 
future of conduits, and already report large 
sales and an increasing demand and constant 
inquiries. 

The Underwriters Hatch Door Co., Chi- 
cago, report a constant increase in their 
business. They have placed over 1,800 
floors in this city. 

The system as used by this company is the 
placing of automatic doors in elevator shafts 
which are held in an upright position by 
electric locks. Thermostats are placed at 
intervals along the electrical circuits, both 
without and within the shaft. In case of an 
increase in the temperature the doors are 
electrically released and drop, closing the 
shaft at each floor, thereby shutting off the 
draft. D. B.D. 

Chicago, Dec. 24th, ’89. 


The cutting down of wires in New York 
City still goes on. The streets are in dark- 
ness except where, in a few instances, gas 
lamps have been put up. Many miles of 
valuable wire have been ‘‘ confiscated” by 
the city 











A Letter from Prof. Rowland, of Johns 
Hopkins University. 
To THe Eprror or Execrricat Review: 

Dear Sir:—In your paper of Dec. 14th, 
you most kindly mention my name as being 
among those who are about to visit Kansas 
City next February. 

Like a knight of old I am supposed to 
stand forth and meet all comers who are to 
charge down upon me with all their most 
difficult questions. 

There is evidently some mistake, for I 
certainly did not intend to pose as a cham- 
pion of this kind, especially in a subject of 
such a practical nature. Should I go to 
Kansas City, which my duties here may 
prevent, it will be more to learn than to 
teach, although if theoretical questions 
should come up, I might have a word to say 
with reference to them. 

Yours sincerely, 
Henry A. Row,anp. 

Baltimore, Md., Dec. 20, 1889. 





Another Subway Explosion in New York. 

A tremendous explosion occurred in the 
subway manhole at Twenty-ninth street and 
Sixth avenue at 6 o’clock last Saturday 
evening. Simultaneously with the explosior, 
which alarmed the entire neighborbood, a 
column of flame shot up from the manhole 
to a height of 15 feet or more, and the heavy 
iron cover was thrown high in the air, 
descending with a crash and alighting ncarly 
in its proper place. Foraspace of a dozen feet 
in diameter surrounding the manhole the 
pavement was dislodged, and those nearest to 
the manhole were thrown a considerable 
distance in every direction. 

The manboleis situated on the west side of 
the avenue and about the center of Twenty- 
ninth street. The sidewalks and crossings 
were crowded with pedestrians and the street 
and avenue were filled with vehicles, and it 
was 4 miracle that no one was seriously hurt. 
Dr. S. Newton Leo was crossing Twenty- 
ninth street at the moment of the explosion 
and was struck on the foot by one of the 


flying stones, but fortunately sust ined only 
slight injuries. ‘ Vass, who was 
walking close to Dr. Leo, had his silk hat 
smashed by a stone. 

The noise of the explosion drew an im- 
mense crowd to the scene and traffic was 
blocked for atime. The wreck was inclosed 
with barrels and planks, and the Subway 
Commissioners were notified of the accident. 
The explosion is believed to have occurred 
by the ignition of escaped gas. 





PERSONAL. 

Mr. R. F. Outcault, who was with the 
Edison exhibit at the Paris Exposition, has 
returned to this country well pleased with 
his six months in Paris. 


Mr. John P. Barrett, city electrician of 
Chicago, visited New York last week. Like 
many other Chicagoites he thinks the World’s 
Fair will go to the city on the prairies. Mr. 
Barrett is proud of the fact that they do not 
have fatal accidents due to electric lighting 
in his city. 

Monsieurs J. Seligmann-Lui and G. De La 
Touanne, of Paris, are two prominent elec- 
trical engineers who are visiting this country 
for the purpose of investigating electrical 
work, They will make their headquarters 
with the French Legation at Washington, 
and at the Electric Club, New York. 


Mr. Chas. Cohen, who will represent the 
Thomson-Houston Company at Cape Town, 
South Africa, was a visitor in New York 
last week, sailing Saturday for London. In 
starting in to light up the ‘‘ Dark Continent,” 
Mr. Cohen has undertaken a great work, in 
which he will be ably backed by the Inter- 
national Thomson-Houston Company, of 
Boston. 


Mr. J. D. Bishop, who so ably assisted 
Mr. W. D. Sargent in representing the 
American Bell Telephone and the Western 
Electric Companies at the Paris Exposition, 
and who has had entire charge of the éxhibits 
since Mr. Sargent’s return, arrived in New 
York last week, and will make this his 
home. Mr. Bishop was recognized as one of 
the ablest of the American representatives, 
and being familiar with French customs, 
having lived in that country a number of 
years, and speaking the language fluently, 
was called upon as chief speaker at all the 
meetings and dinners at which American 
gag were represented during the Expo- 
sition. 





THE ELECTRIC CLUB. 


RESOLUTIONS IN MEMORY OF THE LATE 
VICE-PRESIDENT E. N. DICKERSON AND 
M. W. GOODYEAR—PRESIDENT GILLI- 
LAND COMPELLED BY ILL HEALTH 
TO RESIGN AND GEN. 0. E. 
MADDEN ELECTED. 


The last meeting of the Board of Managers 
of the Electric Club, New York, had the 
mournful duty of recording the death of 
two of its members. Expression of the 
sentiment of the Board was given in the fol- 
lowing resolutions : 

Resolved, That in the death of Vice-Presi- 
dent E. N. Dickerson the Electric Club loses 
a valued and highly esteemed officer, a gen- 
tleman of great ability, scientific attainment 
and vast general information, and whose 
kindly nature made hi. the friend of every- 
one and everyone his friend who had the 
pleasure of his acquaintance. 

Resolved, That in the death of Miles W. 
Goodyear this Board has lost one of its 
most earnest, intelligent and popular co- 
workers; one who has ever labored enthu- 
siastically for the hest interests of the Club 
which he helped to organize. We found 
him ever faithful and true, and keenly and 
deeply regret our loss. 

Resolved, That these resolutions be spread 
upon the minutes of the Club, and a copy of 
the same be suitably engrossed and for- 
warded to the families of the deceased, and 
also that copies be furnished to the principal 
electrical and scientific papers. 

Mr. J. C. Chamberlain was unanimously 
elected member of the Board of Managers 
and appointed chairman of the House Com- 
mittee, a position long acceptably filled by 
Mr. Goodyear. 

A letter was presented at this meeting 
from President E. T. Gilliland, who has 
been quite ill for several weeks, in which he 
stated that his physician bad ordered a com- 
plete rest, and he was, therefore, compelled 
to tender his resignation. Mr. Gilliland ex- 
pressed his deep interest in the growing suc- 
cess of the Club and its future work, and 
pledged financial aid for its advancement. 
The following resolution was unanimously 
adopted : 

Resolved, by the Board of Managers of the 
Electric Club : 

ist. That we learn with extreme regret of 
the illness of our honored president, and 
while accepting the resignation which his 
illness compels, we desire to testify to our 
appreciation of his earnest work in behalf 
of the Club, and to express our thanks for 
the substantial subscription which accom- 
panies his letter of resignation, and which 
is only one of many favors the Club has re- 
ceived from him. We sincerely hope for 
his early restoration to health. 

2d. That, desiring not to lose Mr. Gilli- 
land’s valuable assistance on this Board, 
should he be able to meet with us on his re- 
turn from the South, we unanimously ask 
him to remain as a vice-president of the 
Club. 

Gen. O. E. Madden was elected president 
of the Club by the managers. While the 
REvIEW sincerely regrets that Mr. Gilliland’s 
poor health compels him to retire, we are 
pleased to see the vacancy filled by a gentle- 
man of Gen. Madden’s ability and popularity. 
The new president is well known in electri- 
cal circles, was one of th: founders and pro- 
moters of the American Bell Telephone 
Company, and is at present at the head of 
large electrical interests in this city and 
elswhere. 

Some changes and improvements in run 
ning the Club house are under discussion 
by the House Committee. The number of 
non-resident visitors at the Club is growing, 
as the conveniences of the Club in this re- 
spect are quite generally recognized. 

The next lecture before the Club will be 
Thursday evening, January 16th. Prof. 
Chas. R. Cross, of the Massachusetts Insti- 
tute of Technology, will deliver the address, 
and has taken for his topic ‘‘Some Acoustic 
Principles of the Telephone.” Apparatus 
will be used for illustrating the lecture. 





Mr. John Carroll, formerly in charge of 
the Newport Telephone Exchange, has ac- 
cepted the position of secretary-treasurer of 
the Eugene F. Phillips Electrical Works, 
Limited, Montreal, Canada. Mr. Carroll is 
an experienced telephone man, familiar with 
wire and cable work, and will be a valuable 
and energetic addition to Mr. Phillips’ staff. 
The Montreal works are succeeding finely, 
the business for this month being partic- 
ularly large and important. It was evidently 
a wise move on the part of this most suc- 
cessful insulated wire and cable manufac- 
turer to open a Canadian factory. 
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«*, A company has been organized to 
build a telephone line from Sunbright, on 
the C. 8. road to Sparta, Tenn. 

x, Messrs. O’Sullivan, Phelps and Mc- 
Clintock, the special committee appointed 
by the lower house of Kansas City to investi- 
gate the question of alleged discrimination in 
telephone rates, will soon present its report, 
which is under preparation, says the 77mes of 
that city. The committee will report that the 
charter gives the council the authority to 
legislate in the matter of telephone rates, 
while the State law gives it the power to 
control the location and erection of all tele- 
The report will recommend 
the 


phone poles. 

that further investigation be made by 

ordinance committee of the lower house. 
————— Po 


From an Impatient Telephone 
Subseriber. 
I called, I waited 
One hour goes by. 
Aring. I sigh. 
They are * busy, good-by.” 
I fainted. Hv. 

[The above is a good example of the 
exaggeration that is apparently universal 
among telephone complaints. The truth— 
not the poetry—no doubt is that the above 
poet had only to wait until the operator 
could communicate, either by test or through 
another exchange, with the line wanted. Of 
course it was? her fault that it was “ busy ! 
The subscriber should know better than to 
use his telephone himself—it should remain 
idle for the sole use of incoming messages. ] 

sntcergili gamete 
The Telephone and the (lout. 

The parish clerk in a Norfolk village, 
England, being prevented by rheumatic 
gout from attending church, has been very 
kindly presented by the manager of the 
telephone company, who lives in the same 
place, with a double telephone, which is 
fixed from the church to the old man’s cot- 
tage, so that he and his wife can hear and 
follow all the services. The old man 
quite unable to hold anything, so the tele- 
phone is arranged in such a manner that it 
fits against both hisears. He can hear every- 
thing in the church quite clearly ; if a book 
is dropped or if anyone coughs the sound is 
as distinct as though he were in the building. 

—__e =» o—_—__ ; 
The New Induction Theory. 

The technical press of Europe quite 
generally republishes Mr. J. J. Carty’s 
Electric Club address, and comments upon 
it in several instances. The title of the ad- 
dress was ‘‘A New View of Telephone In- 
duction,” and the Electrician, of London, 
speaks of it as follows: 

‘*In another column will be found some 
‘new views’ upon telephonic disturbances 
by an American electrician. His experi- 
ments present several points of interest and 
of practical importance. The particular 
trouble to which our cousins give the quaint 
but expressive name of ‘cross-talk’ is 
known in this country, «nd particularly in 


London, by the more high-sounding but less 
expressive name of ‘induction.’ As it 
happens, however, the greater part of the 
so-called induction troubles in London are 
due to a conjunction of two causes with 
which neither electro-static induction nor 
electro-magnetic induction has anything to 
do, namely, a moist and smoky climate and 
the absurd use of shackle insulators at all 
possible places along the line. In other 
words, leakage, through films of dirt ac- 
cumulating upon insulators of a wholly un- 
suitable pattern, is the real culprit. 

‘* Another cause of cross-talk, not alluded 
to by the author of the paper in question, 
doubtless plays its part in the troubles 
usually assigned to ‘induction.’ We mean 
the practice of providing a common return 
through earth for ali the radiating lines of a 
system. If the currents sent through a line 
flow back via the earth, what is there to 
hinder a fraction of them from finding their 
way back through any convenient neighbor- 


is 


ing line which likewise goes to earth? In- 
deed, this is what one would expect to oc 
cur. Metallic circuits, with clean insulators 
of a rational,pattern, are singularly free 
from cross-talk. But the telephone folk 
throw the blame upon ‘induction’ for all 
the faults inherent in their system.” 


> 


The Tariff on Copper. 

A committee of the National Electric 
Light Association will make a report on this 
matter at the Kansas City Convention. The 
chairman of the committee is Mr. C. A. 
Brown, of Chicago, and a recent letter of his 
sent to the Review in reply to questions, 
contains the following interesting informa- 
tion in regard to the matter which we take 
the liberty of publishing : 

‘The duty on copper is as follows: Im- 
ported in ores, 244 cents per pound on fine 
copper; old copper, 3 cents per pound; 
copper in plates, bars, ingots, etc., 4 cents 
per pound; in rolled plates, sheets, rods, 
etc., not especially provided for, 35 per cent. 
pad valorem. 

‘*The abolition of the duty on copper in 
its various forms would benefit every one, 
except possibly the mine owners. What 
these benefits will be, L will state at some 
risk of repeating what I have already said in 
the article which you published in your 
paper and in various other articles which I 
have written on this subject. 

‘‘We are habitual exporters of copper, 
therefore the duty on copper brings in al- 
most no revenue to the United States Gov- 
ernment. The sole effect of the copper 
tariff, therefore, is to enable the mine owners 
to advance the prices for their own benefit. 
That they have not been slow to take this 
advantage, which has been offered to them, 
is evidenced by the fact that the American 
price has been uniformly higher than the 
English price, The result is that Lake 
Superior copper, when selling in Connecti- 
cut, for instance, at 18 cents, sells in London 
at two or three cents per pound less; and it 
has happened that Lake copper has gone all 
the way to London and, after being sold 
there, has been re-transported to New York, 
when, after paying the duty, it has met in 
competition copper from the same mine 
which has reached the market by the shorter 
and less expensive route of the Lakes and 
Erie Canal. 

‘“* Under the influence of the tariff, copper 
has always been and is now higher in this 
country than elsewhere, although copper 
can be produced in this country cheaper than 
anywhere else in the world. The direct 
result of this, of course, is a tax on all copper 
consumers for the benefit of copper mine 
owners. 

‘*Copper is now at least two cents per 
pound higher in the United States than it is 
in London, and as it is estimated that the 
electrical industries are now using not less 
than 600,000 pounds of copper in its various 
forms per month, you can readily see what 
a tax the electrical interests are submitting 
to on account of the duty on copper. 

‘*In arecent report on the copper situation 
in Bradstreet’s there is a statement that ‘the 
leading companies put their copper on the 
market at a total cost of six and nine cents 
per pound.’ It is well known, moreover, 
that Lake copper is landed in New York at 
six cents per pound, when, therefore, this 
copper brings 1814 cents per pound in this 
country and 11 cents per pound in London, 
the effect of the tariff can be appreciated. 

‘The movement in favor of the abolition 
of the duty on copper is not a free trade 
measure ; it is not a partisan measure in any 
sense except that it is in the interest of the 
party to which the electrical industries be- 
long, that large party which is interested in 
copper as direct or indirect users of the 
metal, therefore the movement in support of 
the abolition of the duty on copper is favored 
by free trader and protectionist alike.” 

——“ > _____ 
The Hottest Spot on Earth. 
[From the Boston Herald.] 

The hottest region on the earth is on the 
southwestern coast of Persia, where Persia 
borders the gulf of the same name. For 40 
consecutive days in the months of July and 
August the thermometer has been known 
not to fall lower than 100°, night or day, and 
to often run up as high as 128° in the after- 
noon. At Bahrin, in the center of the torrid 
part of the torrid belt, as though it were 
nature’s intention to muke the region as un- 
bearable as possible, no water can be ob- 
tained from digging wells 100, 200 or even 
500 feet deep, yet a comparatively numerous 
population contrive to live there, thanks to 
copious springs, which break forth from the 
bottom of the gulf, more than a mile from 
shore. 

The water from these springs is obtained 
by divers, who dive to the bottom and fill 
goatskin bags with the cooling liquid and 
sell it for a living. The source of these sub- 
marine fountains is thought to be in the 
green hill of Osman, some 500 or 600 miles 








away. 





DELAYED DISPATCHES—A CHRIST- 
MAS SKETCH. 


Sergeant Worden: You have my permis- 
sion to tell the story of that Christmas time 
in 1862, but in such a way as to reveal the 
identity of none of the participants. I can 
trust to your judgment t» so transpose the 
incidents into new localities and place the 
actors under new names, as not to disclose 
the ridiculous position I occupied in the 
story. Brevet MaJ.-Gen. Hops. 

I will give the story, then, in the general’s 
own words, as I recall them through the 
haze of years and the odorous haze of cigar 
smoke in the club room, where he smilingly 
told me the simple story, but a story of 
interest as shedding some side light on a 
troublous time in our national history. He 
said : 

‘*T was in temporary command of a corps 
of the Army of the Cumberland, and my 
headquarters were at Nashville, Tenn. To 
say that the prospects of the Union army 
were dark at that time conveys only a faint 
picture of the utter discouragement felt by 
the whole army. The unusually cold 
December, which we seemed to have brought 
with us from the North, caused our men to 
crouch and shiver on their guard-posts, and 
a look into the hospitals revealed our 
wounded cowering on illy-covered barrack 
beds, while tbe rattling windows were 
covered with soldiers’ blankets to keep out 
the raw wind so seldom felt in middle Ten- 
nessee. The exhilaration of the dawning 
year 1862, with its gilded hopes irradiating 
the victories of Mill Spring, Bowling Green, 
Donaldson and Henry, had faded away in 
the autumnal gloom of lesser though con- 


tinuous defects all along the line. Decem- 
ber came in on scattered and watchful 


groups of the Western army brooding over 
a phase of war totally unexpected and seem- 
ingly unprepared for. The South had 
developed its wonderful cavalry tactics. 
Wheeler had sprung like a tiger on weak 
points, and left devastation and ruin among 
our slow-moving but brave infantry. For- 
rest had gone flashing like a meteor along 
our line of communication, leaving smoking 
ruins where of late stood our rich stores of 
bread and meat for the sustenance of waiting 
men at the front. Outposts of our infantry 
had arisen in the morning to find themselves 
surrounded, and the formality of laying 
down their arms and signing their paroles 
was all they had to do to complete their 
shame. Trenton, Humboldt, Union City 
fell before Forrest and his brigade of Jaugh- 
ing, singing, but victorious raiders. John 
H. Morgan, the subject of laudatory song in 
play-house and camp—truly a marvellous, 
wily, and brave man, whom it is no shame 
to praise now that his name is passed into 
history, howbeit at one time our mortal 
dread and enemy. Morgan, who mounted 
his men on blue-grass racing stock, and 
solemnly gave in exchange his sore-backed, 
worn-out steeds. Morgan, who sat in the 
parquette of the old Cherry Street Theatre 
in Nashville, surrounded by a thousand 
Union soldiers, and heard a song about him- 
self ; yea, and laughed and applauded when 
Charley Everett sang * John Morgan’s got 
yer mule.’ Aye, that was the material 
composing the raiders who sent sorrow to 
the heart of the Western army on this 1st of 
December, 1862. 

‘* My daughter had arrived a month before 
via Cincinnati and Louisville, and had given 
a sunny gleam to headquarters life. Mamie 
was only an ordinary girl. Iam her father 
and I ought to know. She was only 
healthy, good-natured, romping father’s girl. 
A little given to slang and very much given 
to horseback-riding, and sat on a captured 
white filly and watched brigade drill and 
review, and I suppose caused a terrible raid 
on sutlers’ stores for perfumery and new 
uniform braid and shoulder straps. My staff, 
of course, were all on their good behavior, 
and shoes were carefully blacked and spurs 
polished, which had been considered good 
enough for the old general before her arrival. 
Her demure acceptance of escort on her rides 
and the flourishing of cambric handkerchiefs 
by the officers as they rode away, made old 
John Luark, of Mexican war experience, re- 
mark that headquarters looked like a bloody 
Down-East seminary. What smote upon my 
fatherly heart as a peculiar aggravation was 
the preference evinced by Mamie for a young 
Kentucky colonel acting as chief of my 
staff. Colonel Barton was not over five feetand 
six inches in height. Add to that the fact of 
his having stooped shoulders and inordinately 
long arms, and you will see why I was as- 
tonished at Mamie’s apparent preference for 
Barton’s society. But if you saw Barton’s 
face alone you wondered at its strange, pen- 
sive beauty. Dark, deep eyes of brown, a 
drooping, black mustache, and a wide, white 
forehead surmounted by curls of the same 
hue as his eyes. Looking into his face and for- 
getting his form, you could imagine bim an 
Arthur or a Bayard; but looking on his 
form as he moved before you, you would 
pity him. On horseback he was a Napoleon 





First. Well, I ¥% it up. Mamie, the 
romp, in love with a pigmy ; perhaps there 
is an aptness in this, for a woman will love 
and fear, or loveand baby and caress a man, 
so philosophers say. I am no philosopher. 
Barton had his history, too, or he could not 
be colonel at twenty-eight and chief of my 
staff. That history had to do with proscrip- 
tion by his Southern friends, a midnight 
flight to escape lynching, and the organiza- 
tion of a regiment of cavalry authorized b 
an autograph letter from Lincoln himself. 
A tiny scar across the white cheek told of 
suppressed history in his life, when his opin- 
ion of State rights and Union had to be 
defended by pistol or sword. 

‘“* Thus we were situated December Ist, 
1862. When on that morning Barton en- 
tered'‘my room, I held in my hand a private 
dispatch from General Halleck. I said: 

‘* *Would.you like to hear this dispatch, 
Barton ?” 

‘* « Tf you please, General.’ 

“*T read : 

‘** WasHInGTon, D. C., December Ist. 

‘* * GENERAL: Have you any cavalry in your com- 
mand’ We must counteract influence of Forrest 
and Morgan. At a attempt a raid. 

*** HaLLeck, Major-general commanding.’ 

‘** What do you think of that, Barton ? 
I asked, in a grumbling tone. 

‘** Splendid,’ said Barton ; ‘it is just what 
I have felt for some time.’ 

‘* * But,’ said I, ‘ we have no cavalry.’ 

** * No, General ; but we have horses and 
men, and they can be made into cavalry,’ 
and Barton smiled. 

‘**No one has ever demonstrated it with 
us, Colonel,’ said 1. 

‘ * Begging your pardon, General, I will 
altempt it if you give me the order,’ said 
Barton. 

*** You ?’ I asked. 

‘* Yes, 1I;’ and he blushed and looked 
down. ‘Give me my old regiment and two 
others like them, and I will do what Halleck 
wants, viz: show the South that their line 
of communication is in as much danger as 
ours.’ 

‘** How will you be supplied on your 
raid ? I asked. 

‘**How are Morgan and Forrest sup- 
plied ?’ Barton asked. 

*** By George! they live on what they 
capture, and get fat at it, too,’ said I, angrily. 

***T will do the same,’ said Barton, quietly. 

‘*Tt began to dawn upon me that he was 
right. This is what Sherman afterward 
demonstrated in his march to the sea, and 
what Sheridan demonstrated when with his 
cavalry he passed clear around Richmond. 

‘** Barton,’ said I, ‘I am going to give 
you a brigade of cavalry instantly, and with 
it an order to start out as soon as possible 
and cross the Cumberland Mountains and 
follow Halleck’sorder. By jove! give them 
dash enough if you do not bring back a man. 
A counter-irritant must be applied to lift the 
hearts of our men or we shall die with the 
blues. Strike up through Cumberland Gap, 
strike Union City, burn a bridge or two on 
the East Tennessee railroad, and strike any- 
thing or anywhere, and keep striking until 
you run down likea clock. Let me see; I 
can wire you at Clinch’s if I want you to go 
ou or turn back. Ah, if you only had more 
experience !’ 

*** Yes, sir; I wish I had ;’ and he blushed 
and looked down. Then he straightened his 
slight form, and looking me in the eye, said, 
in afirm tone: ‘I thank you, sir, for the 
commission. I shall give you a good re- 
port to send to Halleck or a chance to 
write my obituary. I shall have a double 
motive in this raid, sir. I am a Southern 
man, sir. I love honor. I also love your 
daughter, sir. If these were not troublous 
times, sir, I could give your daughter a good 
home and place her among equals. As it is, 
sir, have I your permission to offer my 
regards and my fortune to Miss Mamie, sir ?” 

“I smiled at first at the ‘sir’ so often 
repeated in the Southern manner, and the 
other evidences of Southern breeding. Then 
I grew angry, and asked, hastily: ‘Have 
you addressed my daughter on the subject, 
Colonel ?’ 

*** No, sir, I have not.’ 

‘«*Then do not. I will sound her on the 
subject and wire you in the Gap at our last 
station. Colone)l, I know but little of your 
history, and ask that you say nothing to 
Mamie before your departure.’ 

‘**T am a gentleman, sir.’ He bowed and 
passed out to take the northern train to ar- 
range for his raid. 

‘*Mamie came into my office a few days 
later, and after peering out of the windows 
and tumbling over the papers on my desk, 
remarked, with her face turned another way, 
and with affected carelessness : 

“**T do not see Colonel Barton about any 
more, pa.’ 

‘** No,’ I said, scribbling away on signa- 
tures to returns ; ‘he is gone on secret ser- 
vice, and will be gone several weeks. I trust 
the little man will acquit himself well.’ This 
with a covert sneer. 

‘*I heard a Japanese paper-cutter break in 
her hand when she answered : 

‘“** You had plenty of big men to send, if 
beef and bone constitute soldiers. Why 
didn’t you send one of those Ohio horse- 
killers ?’ 
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‘** When did you become proficient in 
staff work and get such an interest in army 
affairs ?’ and I whirled my chair square 
around to face her. 

‘**Oh, pa, how can you!’ with a quaver 
in her voice-—almost a sob if I knew much 
about women, but I never had but this one 
girl. Aha! there was more to this affair 
than I supposed. , 

‘* Mamie continued to ride out with the 
horse-killers, as she called the large, florid 
Western staff officers, but she led them such 
rides that their trousers were pushed up to 
their knees and their feet half the time out 
of the stirrups and their horses completely 
blown. Mamie was certainly not good com- 
pany for young men that month. It was 
time for me to send my first dispatch and 
nip this affair in the bud. I stepped to the 
instrument and ticked off this message to 
our last station in Cumberland Gap: 

*** NasHVILLE, Dec. 10th, *62. 

‘**CoLoneL Barton: I totally disapprove the 
union proposed. Govern yourself accordingly. 

*** Hops’s, Gen’! Com ‘d’g. 

** * Dispatch to follow.’ 

‘‘Then I felt better. No obscure South- 
erner, only a colonel of volunteers, should 
ever make trouble in my family. [knew how 
the raid would come out. They would all 
be captured or killed, and if any got 
away they would come in on foot, leaving 
their clumsy, sleek horses to the Confed- 
eracy. I heard a ticking on my Morse 
instrument, and my clerk, who had come in, 
handed me a telegram ; 

‘**Av a Cur Ling, December 10th. 

‘** GENERAL: I have changed my course. I left 
out Cumberland Gap. I struck Smithville on the 
7th, and captured 100 men. I blew up the works. 
Wire me at Clinch’s. BarTON.’ 

‘«By Jove! he isa brick. He will not go 
through the Gap, and will only get my first 
dispatch as it follows him, even if they know 
where to send it. He is going right through 
Lee County, Virginia, to strike the East 
Tennessee railroad. Well, I thought it over 
a few days, and then telegraphed to Clinch’s : 

“* CotoneL Barton: Come back instantly. I 
dare not risk loss of brigade. 

“** Hopss, Gen’! Com’d’g.” 

‘** Ah,’ said I, ‘always keep on the safe 
side.’ A week rolled away and I got this: 

‘** BLOUNTSVILLE, VA., 17th inst. 

‘** GENERAL: Changed my course again. Burned 
bridge at Chamberstown 720 feet long. It will do 
up the railway for six months. Wire me at Union. 

“** BarTon.’ 

‘* By George! he had neitherof my dis- 
patches, and I was glad of it. Bridge gone 
at Chamberstown. The greatest raid in the 
war. But am old and wise, and so I will 
order him to retire into Kentucky and wait 
further orders. In the meantime Mamie 
comes into headquarters, and her cheeks are 
hot and her eyes dance as she says, holding 
outa copy of the Nashville Banner (said 
Nashville Banner was on wheels since leaving 
Nashville at Buell’s advent, and had a large 
circulation, as it circulated all over the 
South with its fleeing army. This copy 
evidently was printed at Knoxville, Tenn). 

*** Read it, pa. Your little manis making 
a big stir. Perhaps if you had sent a six-foot 
beef-eater he would have bagged the whole 
Confederacy by this time. Read right here.’ 

*** LOSS OF ROLLING STOCK—BARTON THE RAIDER. 

*** Barton, who espoused the Union cause and 
went out from us, is now a hireling Colonel and is 
raiding with about twothousand Yankee scalawags 
on our line of communications. Contrary to the 
usage of war, he yesterday burned another railroad 
bridge, costing a half million of dollars, which can- 
not be replaced, and crippled all the locomotives he 
found at stations, or tipped them into the ditch. 
We understand he has paroled about eight hundred 
prisoners. He will grace a limb if captured.’ 

*** Mamie,’ said I, solemnly, ‘he isa brave 
man.’ 

***Oh, pa,’ she said, and ran out of the 
room with the paper in her hand and a sob 
in her voice. When you think a woman is 
logical and sound she will knock you silly 
with such actions as that. 1 wish I had sent 
neither of those dispatches, but I wonder 
where the brave little rascal is. I have not 
heard from him in a week, only through 
this Nashville Banner. Well, here is a dis- 
patch from General Halleck : 

‘** WASHINGTON, D. C., December 20th. 

“*DegarR GENERAL: Who is this Barton? I get no 
report from you, but the Southern press gives him 
credit for being another John Morgan. he Presi- 
dent says he can have a captaincy in the regular 
army if he comes out alive. I have wired Gov.— 
of Kentucky to Brevet him Brigadier-General. 

*** HALLECK.’ 

‘*T begin to have rather an emaciated 
opinion of my sagacity. I never paid much 
attention to the collection of autographs, but 
I would give one thousand dollars apiece for 
those dispatches, which of course Barton has 
read by this time, and is without doubt con- 
gratulating himself on his narrow escape 
from being the son-in-law of such an old ass 
aslam. Yes, and I ordered him back, and 
he has paroled eight hundred prisoners and 
done up East Tennessee for all time. Well, 
he must stand one more dispatch : 

‘** NASHVILLE, December 2ist, °62. 
“*Barton: I congratulate you. Work back 
through Tennessee. Forrest is intercepting you at 
Union. Get your men off safely as ble. 
“* Hopss, Gen’! Com’d’g.° 

‘* Hello! here is Mamie. What has she in 
her hand? A letter, and she says: 

*** Can I read you a few lines out of my 
letter, pa?’ 





“** Here, let me take it and read the whole 
letter, Mamie,’ and I reached out my hand. 

““*T'd rather not. It is from the little 
man, Barton ;’ and she blushed. 

‘*** Well, read away, then;’ and I felt 
somehow that my dignity was waning. 

“** Just this paragraph, pa,’ said Mamie : 

“** We struck Forrest on the pike near Galloway's. 
He had about 3,000 men, | my command 
dwindled to 1,500, but I told the men that Western 
Union cavalry had become a laughing-stock for the 
world, and I wanted them to stay by me and go in 
with our sabres. We were going by fours, but 
where the pike widened out we wheeled into 
platoons and 7 old regiment struck Forrest like a 
cyclone. My black horse is dead, and I caught a 
clip on the head which spoiled my forage-cap, but 
we went right through Forrest's men and charged 
back by company. I send this letter with a detach- 
ment bringing in 75 of Forrest’s men.” 

‘** Shall I go on, pa?’ asked Mamie. 

“** No, that will do,’ I said ; and I was 
reminded how the climate was using up my 
eyes, as they grew misty and I had to get 
up and go nearer the window. 

‘* Mamie was going to remain until Christ- 
mas and then return North. Barton left 
his command at their old camp and hap- 
pened tu come down to headquarters to re- 
port on Christmas Day. How would he re- 
ceive the old fool of a general who had made 
a mistake in every dispatch he had sent. I 
knew where Barton stood in the public esti- 
mation, but I would have given two months’ 
pay to know where General Hobbs stood in 
Barton’s estimation. When he came in I 
noticed that his brown curls had been 
clipped by the surgeon’s scissors, and _ his 
white forehead was disfigured, but somehow 
very interestingly disfigured, by a receit 
wound. Strange to say, he met me with 
pleading smile, as if deprecating any blame. 
I took heart of grace to say, in a fatherly 


way : 

* ‘Colonel Barton, I know hardly how to 
address you. Shall it be as Captain in the 
Regular Army, or as Brigadier-General of 
Volunteers ?’ 

‘*** What do you mean ?’ asked Barton. 

‘***T mean that I have a Christmas gift for 
you, Colonel Barton,’ and I reached into a 
pigeon-hole of my desk and took out Gen- 
eral Halleck’s letter. 

‘** As he read it a flush came on his pale 
cheek, and, almost boy as he yet was, a tear 
gleamed in his eyes. I heard a rustle at the 
door, and Mamie came in and stood pale and 
trembling, looking at Barton’s wounded 
brows. 

‘** Colonel Barton,’ said I, ‘it is only 
your due to acknowledge that your success- 
ful raid has elevated the morale of our cav- 
alry and given confidence to the whole 
army,’ 

***To the whole army, General ?’ asked 
Barton. 

“« * Certainly — ahem — certainly,’ I an- 
swered. 

‘‘* Then I wish I had my share of that 
confidence,’ and he bowed in a courtly man- 
ner to Mamie. ‘If I had such confidence 
on this auspicious Christmas Day, I would 
ask if the State’s brevet and the President’s 
commission would make such an addition 
to the Kentuckian’s claim, that he might 
ask something sweeter, sir, something fairer, 
sir, than national fame, sir—your daughter’s 
love ?’ 

««* Why—abem—Colonel,’ said I, ‘did 
you not get any of my dispatches ?’ 

‘*«* Never, sir; I moved so rapidly from 
point to pointthat I expected no dispatches ; ’ 
and the colonel smiled. 

«* Let me attempt to describe the expansion 


of my whole being when he said that. My 
uniform seemed to fit me better. My boots 


creaked again as I rocked back upon them 
and looked squarely in Colonel Barton’s 
face. 

‘**My mail,’ the Colonel went on, ‘has 
been accumulating for a month and my 
orderly brought it all to me when I returned. 
I have it here in my pocket. Ah, here are 
your dispatches, all having headquarters’ 
stamp and marked ‘ Zo Follow,’ and here 
they are. I will read them now and enjoy 
your warm congratulations and your plans 
for my more successful work on the raid.’ 

‘«* Hold !’ said [. ‘Colonel, I am going 
to give you the Christmas gift you crave ; 
but you are sure you have not read those 
dispatches ?’ 

‘** Why, here they are, General, just as I 
found them when I returned to camp ;’ and 
Barton smiled. 

‘« Then, Colonel, all I ask for my Christ- 
mas gift is those unopened dispatches. You 
wil! understand how sensitive I would feel 
to have you now gazing on my warm words 
of acceptance of you as a son-in-law, and 
my useless directions as to your raid, when 
our minds were exactly alike on details. 
Let me consign my fulsome compliments to 
the fire unread,’ and I reached out my hand 
and took them. A suspicious look came 
into Mamie’s face as I dropped them in the 
grate, but she forgot it as I said in a jovial 
Christmas tone : 

*** And now, bless you, my children, bless 
you ;’and Barton folded my romping big 
girl to his bosom, and Mamie, woman-like, 
kissed the scar on his forehead, and had a 
kind of a cuddling, motherly way which 
seemed very pleasant to Barton. 

«*General Barton now boasts of the sagac- 
ity of his father-in-law who sent him out on 





that immortal raid, and told him just how to 
carry it on to success. But I did feel like an 
old scoundrel when he named his first boy 
after me, and said at the christening that 
General Hobbs seemed to love him like a 
father from the very first interview. Ah, 
well, the dispatches were securely burned, 
and it would be a better world if half its 
written denials and upbraidings might be 
unopened, delayed dispatcbes.”—A. TEALL 
Worpven, in Frank Leslie's Iliustrated News- 
paper. 





Alfred Vail and the Electric Telegraph. 
To THE Eprror oF ELECTRICAL REVIEW: 

In reference to the regret expressed that 
an attack should be made upon Vail’s asso- 
ciates in the development of the telegraph 
by Vail, I have the pleasure to assure you 
that Alfred Vail never made such attacks, 
and never, during his life, claimed to have 
invented the telegraph. It is true that he 
claimed to have furnished much of the 
funds, and very largely the mechanical 
talent necessary or which were used in ap- 
plying or putting into use the invention of 
Prof. Morse, which depended largely upon 
the inventions of Henry and others, and it 
may well be said that without the invention 
of batteries, magnets, etc., which preceded 
Morse’s invention, and the assistance of 
some one better versed in the details of 
mechanics than Prof. Morse, his labors 
would not have been crowned with success 
or his name with honors so great as they 
have received. But of what inventor may 
not the same be said ? 

It is true that Alfred Vail was dissatisfied 
with the portion of the profits of Morse’s in- 
vention which he obtained, but this matter 
was arranged more by Amos Kendall and 
others who promoted the companies than by 
Prof. Morse. Vail and Morse were close 
friends as long as both lived, and although 
we may not blame Vail, Jr., for getting all 
he can from the Government, it is a pity he 
cannot obtain it without endeavoring to dull 
the lustre of the fame of the man from whom 
his illustrious father drew all the inspiration 
which has made him illustrious. Yours 
truly, Henry A. REED. 

New York, Dec. 21, 1889. 


A Youthfal Experimenter Startles His 
Father. 

One of the well known citizens of Paw- 
tucket, R. I., and a man of decidedly 
mechanical turn of mind, withal, says the 
Providence Journal, was severely shocked 
the other day in the following manner: He 
has a son, 15 years of age, who is a chip of 
the old block in his love of mechanics and 
his desire to see into the reason for every- 
thing. The young man is very much in- 
terested in, and a firm believer in, the 
wonderful power of electricity. A few days 
ago as the father sat down to dinner and 
attempted to take his knife, the knife re- 
fused to be taken up. He glanced at it 
hurriedly, and saw that it appeared to have 
been fastened down with a piece of string. 
Thinking one of his little ones had tied it 
down for a joke, he administered a mild 
and playful reprimand, at the same time 
attempting to take up the fork, at the other 
side of his plate. But the fork also refused 
to be taken up. Thinking that his two 
younger children had combined in the joke, 
he reprimanded the other little one. In the 
meantime the young man had been quietly 
watching the progress of events with a good 
deal of interest and saying nothing. The 
father then attempted to take up the knife 
and fork in each hand, and then he under- 
stood the matter, as he received an electric 
shock that raised him from the chair and set 
him shaking like atouch of ague. He finally 
shook the knife and fork from his hands and 
then proceeded to investigate. He dis- 
covered that the innocent-looking young 
student of electricity bad been trying an 
experiment. Taking a battery which he had 
made himself in his father’s shop, he had 
concealed it under the table; then, cutting 
down the bell wire, he had attached it to 
the battery, and attached one pole to the 
knife and one to the fork. The result of 
the experiment was satisfactory to him- 
self, whatever the father might have 
thought of it. 
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.... The fact has been pointed out that in 
the organs of the electric fish the electricity 
is not already formed, but that it is produced 
at the will of the animal. 


..-. The electric switchboard being made 
for the Bureau of Electricity at Pittsburgh, 
Pa., at a cost of $9,135, will, according to 
Superintendent Mead, be the most complete 
electric apparatus of the kind in the country. 


.... The Supreme Court of the United 
States on the 16th inst. rendered a decision 
in the case of the Western Union Telegraph 
Company against the Secretary of State of 
Alabama, and other State officers, brought 
there on appeal from a decision of the 
Supreme Court of Alabama. The question 
involved is the constitulionality of a law of 
Alabama imposing a tax upon the gross re 
ceipts of all telegraph companies for business 
done within the State. Under this act the 
telegraph company was taxed not only on 
business done within the State, but on mes- 
sages sent to or received from other States. 
This court, in an opinion by Justice Miller, 
says that it is hardiy worth while to make 
any discussion about the matter, as the court 
has six or eight times within as many years 
decided that messages sent from one State 
into another are not subject to taxation, be- 
cause it would be an interference with inter- 
state commerce. Judgment reversed. 

—— ese —— 
“Umgekommen ” and “ Angekommen.” 

The English telegraphist who interpreted 
a gentleman's message to his wife to ‘‘come 
home” into ‘‘cog hog” was guilty of an 
error, remarks The Telephone, but it was not 
nearly so disastrous in its effect as seems to 
have been the first telegram received by the 
Emin Relief Committee in Berlin respecting 
the fate of the brave Pasha. The dispatch 
stated that Emin had wmgekommen (died) 
instead of saying that he had angekommen 
(arrived). The news, of course, caused the 
utmost dismay, more especially as intelli- 
gence had already reached Germany of Dr. 
Peters’s murder. Even the emperor, it 
is said, was misled by the telegraphist’s 


mistake. 
——- +o ——_——_ 


Kansas City’s New Electric Club. 

At a meeting of telegraph operators and 
electricians held at the Midland Hotel, Kan- 
sas City, recently, preliminary steps were 
taken toward the formation of an electrical 
society, the purposes of which will be to 
discuss subjects pertaining to electricity. 
Manager W. W. Smith, of the Missouri and 
Kansas Telephone Company, was chosen 
president, and other officers were elected as 
follows : H. C. Sprague, first vice-president; 
G. W. Bronson, second vice-president; A.W. 
Barron, secretary, and F. K. Holtzinger, 
treasurer. Committees on by-laws and con- 
stitution were appointed, and the society 
will soon be permanently organized. 

The Club will start out with fully 100 


members. 


The Difficulties of Matrimony Among 
Russian Telegraph Girls. 

The ladies of the Russian telegraph ser- 
vice are at present raising a great outcry in 
the press against the hardship of the law in 
force in Russia since 1864 that they may 
only marry telegraphists, and only those who 
are employed at the same station. ‘The 
official idea is, or seems to be, that they 
thereby, in case of need, would be able to 
take the places of their husbands. 

In a recent issue of the Novoe Vremya 
there was a pathetically humorous letter on 


this subject from a young Russian lady. 
She wrote thus: ‘I have, therefore, if 1 do 
not choose to forfeit my situation, first to fall 
in love with an electrical swain, then to 
manage that he falls in love with me; next 
to arrange that he is transferred to my sta- 
tion. This is,” she continues, ‘‘a hard task 
for a poor girl who is riveted 14 hours every 
day to her apparatus, and does not wish tc 
lose her pittance of 720 roubles a year.” 

We wonder how this proposition would 
strike the telegraph and telephone girls of 
this country ! 
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* * The Van Choate Electric Light Com- 
pany, with principal office in New York, 
has filed a certificate of decrease of its cap- 
ital from five to two millions. 


* * The Buckeye Engine Company, of 
Salem, Ohio, has received orders for a 60 
horse-power engine from the Tokio Electric 
Light Company, of Tokio, Japan, to run an 
electric light plant. 

** The Electric Light Company, at 
Great Barrington, Mass., has replaced its 
engine with a larger one on account of the 
large increase in its business. It has put on 
a new alternating cugrent dynamo. 


* ® The organization known as the Elec- 
tric Club of Brooklyn, will give a reception 
at their club rooms in the Johnston Build- 
ing, Brooklyn, Friday evening, January 
Zist. An interesting programme is to be 
rendered followed by dancing. Tickets can 
be had from any of the members, or by 
addressing G. Wiedermann, treasurer, 3+? 
Flatbush avenue, Brcoklyn. Price of the 
tickets, 50 cents. 

* * The number of electric cars equippec: 
by the Thomson-Houston Electric Company 
for the West End Company in Boston, 
Mass., is now about&5. These are all equipped 
with two motors which, together with tle 
running gear also furnished by the Thomson- 
Houston Company, cost something over 
$3,000 for each car. A minimum estimate 
shows that the Thomson-Houston Company 
has received oris entitled to receive from tbe 
West End Company $255,000 thus far for 
car equipment alone. 


* * At Des Moines, lowa, the Automatic 
Railway Signal Company have filed corporate 
articles with the county recorder. The 
members of the company are J. A. T. Hull. 
W. D. Lucas, W. S. Dungan, A.J. Baker. 
B. B. Taylor, E. J. Fairall, R. M. DeWitt 
and B. R. Spry. Capital stock, $1,000,000. 
Mr. D. M. Fike, of this city, is the inventor 
of this useful device. Mr. Fike has also 
invented and applied for a patent on an elec- 
trical apparatus to prevent head-end col- 
lisions between railroad trains. Practical 
railway men are confident of the success of 
both these inventions. 

a 

The Decatur, I1l., Electric Railway. 

The Citizens’ Electric Street Railway, 
Decatur, lll., changed from horse-power to 
electric motors, August 27, 1889, and has 
since been in successful operation. The road 
is five miles in length of which 2,500 feet is 
double track, On the double track 40 1b. T- 
rail is used, and on one mile of single track the 
Wharton girder rail, the remainder being 
laid with 25 and 301b. T-rail. 

The overhead system has been used 
throughout, the main conductors being sus- 
pended from cross wires from poles placed 
on each side of the street at a distance of 12! 
feet apart. The maximum gradient of the 
road is five per cent., with several ranging 
from this to three per cent. 

The cars are eight in number, and are each 
equipped with one 15h. p. Thomson-Hous- 
ton motor. They are in operation 18 hours 
a day, and make on an average about 105 
miles each. 

The power station is a one story brick 
building 40x80 feet and contains two 125 h. p. 


engines, two 80 h. p. generators and swiich- 
board with necessary fittings. The boiler 
room is 30x40 feet, and contains two 100 
h. p. boilers. 

The car house is a two story frame build- 
ing 50x120 feet, having five tracks, two of 
which have pits extending their entire 
length. These pits are 314 feet deep and 
have brick sides and cement floors, and are 
used for oiling and cleaning the motors. 

Since electricity has been adopted the 
travel has increased 100 per cent. 





“Electricity in the Household.” 

The issue for January of Scribner's Maga- | 
zine is particularly entertaining and valuable. 
The article which will interest electrical 
people, and which is written in popular text, 
is entitled ‘‘ Electricity in the Household,” 
the author being Mr. A. E. Kennelly, the 
very capable chief assistant of Mr. Edison at 
“his laboratory. 

The author treats of electric calls, regula- 
tion of temperature, thermo static fire alarm 
and electric door openers in the first part of 
his article. That is followed with descrip- 
tion of the use of the electric clock, electric 
time protector, telephone, incandescent lamp, 
electric fan, phonograph, electric heating, 
etc. A very pretty illustration of a con- 
servatory lighted with incandescent lamps is 
presented. also one in which an electric fan 
is exerting its cooling influence on the desk 


of a writer. 
In speaking of electric heating and electric 


say : 

** Public attention has latterly been drawn 
to the question of electric heating supply to 
houses, and it has been frequently supposed 
that the apparent novelty of the plan favored 
its commercial success. The fact is, how- 
ever, that of all the practical applications 


and possibilities are more clearly defined 


for the simple reason that it has been atten- 
tively studied for the last 10 years. This is 
apparent from the fact that the problem and 
task of electric lighting is, primarily and 
essentially, electric heating. Almost all the 
energy supplied electrically for the purposes 


cooking, the author has the following to | 


of electricity, there are none whose limits | 


and better understood than heat distribution, | 


purely economical one. The question ulti- 
mately reached is, whether labor can be 
saved to a community if all the coal neces- 
sary for their heat supply through the 
medium of electricity be burned in one cen- 
| tral station, and the electrical power so 
obtained distributed —- instead of 
continuing the usual custom of burning the 
coal in each house locally. On the one 
hand, the local process of combustion is at 
present a wasteful as well as a dirty one, 
most of the heat escaping by the chimneys ; 
while, on the other hand, the steam engine 
is necessary in the central station to convert 
the furnace heat into electricity, and the best 
modern engines are only capable of utilizing 
10 per cent. of the heat developed from the 
combustion of coal uncer their boilers; so 
that, when the machinery and conducting 
system of mains are taken into account, the 
verdict (notwithstanding household smoke 
and waste) has been hitherto agairst the 
| economic possibility of the electrical distri- 
bution of heat on alarge scale. But every 
improvement effected in the machinery for 
the conversion of furnace heat into elec- 
tricity, every advance made in the progress 
of electrical engineering, modifies in propor- 
tion the balance of advantages in this great 
social problem, and it is well within the 
reach of possibility tha: electric heating may 
be as successful ut some future date 
as electri: lighting itself. Even now there 
are many occasions where heat is required 
to be applied very locally. in culinary pur- 
poses, for instance, and where the onl 
ness and convenience cf the electrical method 
might outweigh the objection of slight 
extra expense. The advantage to a man 
whose duties call him out durjpg the night, 
of being able, from his bedroom, to set an 
electric coffee heater at work in his dining 
| room, so that by the time he is ready to 
| leave the house he finds hot coffee awaiting 





of illumination is dispensed in the form of | 
heat, and this heat is expended with the | 
maximum economy that the engineering of | 
the day permits in maintaining our carbon 
filaments at incandescent temperature. De- 
spite the bigh economy in the consumption 
of power that the electric lamp possesses in 
comparison with combustible sources of il- 
lumination, it has lately been shown, by ex- 
periments at Cornell University, that only 
some five per cent. of this heat is yielded in 
rays of light, the remainder (at present es- 
sential to securing this result) being spent in 
raising the temperature of the air and sur- 
rounding objects. Consequently, whatever 
improvements the art of electric lighting 
may effect in economizing this large heat ex- 
penditure and raising it into visible radiance, 
science appears to have determined that a 
given supply of electrical power can only | 
yield the same amount of heat that it now | 
develops in passing through our lamps. One 
form of electric heater operating within 
narrow limits might bring a piece of metal | 
to melting-point, while another only slightly | 
raised the temperature of a large volume of 
water; still the total quantity of heat de- | 
veloped in each for a given supply of electri- | 
cal energy would be precisely the same. The | 
only economy that can be looked for in the 
distribution of heat lies, therefore, in saving 
the waste incurred by forcing electricity 
through the mains, and this is a margin that 
modern engineering has already rendered 
comparatively narrow. 

‘* Heat being already distributed electri- 
cally on a large scale to houses for the opera- 
tion of incandescent lamps, can be and 
already has been applied for heating pur- 
poses exclusively. The difficulty of carry- 
ing out this plan on a large scale, in order to 








replace household stoves and furnaces, is a 
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him and all without arousing any person in 
the house, far outweighs the three or four 
cents for electrical power that the beverage 
has probably cost him. Similarly, there are 
times when a foot warmer is worth many 
times over the expense of electrically pre- 
paring it at a few minutes’ notice. 

‘* Both of these commodities are in actual 
use. The stove is an ornamental case en- 
closing a coffee-pot, or, in another form, it 
may be a kettle in an asbestos lining, round 
which circulate coils of wire, the passage of 
the electric current through these coils gen- 
erating the heat. In one coavenient form 
the current that would feed 15 ordinary 
incandescent lamps will produce hot coffee 
in ten minutes.” 

——__e = e 


An Eleetro-Technical Exhibition for 
Frankfort. 

A notice in circular form has been received, 
dated Frankfort, Germany, November 20th, 
1889, announcing the projection of an electro- 
technical exhibition to be beld at that place 
next year. 

This international exhibition will include 
all branches of the electrical science and in- 
dustry, and, it is expected, will be far superior 
to those special exhibitions held at Munich 
and Vienna. 

It is proposed to divide the exhibits into 
12 distinct groups, as follows: 

1. Motors for electro-technical purposes, 
such as steam, water, air, gas engines, etc., 
steam generators, etc., accessory apparatus. 

2. Generators of electricity. 

8. All kinds of apparatus for conducting 
and distributing the electric current. Acces- 
sory apparatus, etc. 

4. Accumulators, transformators, etc. 

5. Devices for transmission of electric 








energy and its employment for industrial 
purposes, ete. 

6. Electric light and a special section for 
—~e of all kinds. 

7. Telegraphy. telephony, safeguards 
against lightning, fire, theft and other dangers. 
Telegrapbic fittings for houses, hotels, ete. 

8. Electrical appliances and apparatus fur 
railways, tramways, ships and nautical 
science. 

9. Electrolysis, electro-metallurgy. . 

10. Electric apparatus for scientific, 
measurihg, optical, acoustical and school 
purposes, etc. 
11. Electro-therapeutics, electro-surgery. 

12. Electrical literature, etc. 

The exhibition will open on the first day 
of June, and remain open until November 
ist, 1890. 


———___o~<—s- 
Testing an Electric Light Plant. 


A recent test was made by Chas. 8. 
Pardoe of the plant of the Schuyler system 
at Alexandria, Va. We publish the test as 
ported by Mr. Pardoe, as it will interest 
many of our readers to see how it was dane: 

Instruments used were Ayrton & Perrry 
ammeter; Western Electric galvanometer 
(200 ohms coil); bigh resistance voltmeter ; 
Wheatstone brridge, and 24 cells standard 
“* Barrett” battery. 

The weather was cloudy. and rain began 
to fall about one hour before the tests were 
made of theline. A joint in the line wire in 
the station was found not soldered and was 
ordered to be made good. 

It would be advisable, though not in the 
contract, to have guards put on all poles 
where the line turns a corner. The insula- 
tion of the line was found to be over 5 
megohms. 

The resistance of the smaller circuit was 
7.2 ohms, showing a line of about five miles, 





more or less. The resistance of the larger 
circuit 9.8 ohms, showing a line of about 
6!¢ miles, more or less. A special test of 
the conductivity of the wire used was made 
on Monday, November 18th, and showed a 
percentage of 98.1 pure copper. 

Tests of the machines were then made. 
Both machines were run with three and 
only three lamps in circuit. 

Reading taken from the voltmeter and 
ammeter at that time gave the voltage per 
lamp as 45, and amperes per lamp as 7. 
Resistance of lamp (hot) 6 42 ohms. 

Watts per lamp.......... 315. 
Energy per second . 32.104 kilogrameters 
Elect, horse-power per lamp .42. 
Number of lamps per h. p.t.. 

Each dynamo was then run for 14¢ hours 
on a circuit of 11 to 12 miles with a full 
load of 50 lamps. Amperes during this 
time were 7. The fields of the machines 
and also the armatures were hardly warm 
after the above run, the regulators working 
to a nicety even on a ‘‘ dead short circuit ” 
of the line. 

I have read the specifications and have 
carefully examined the line construction and 
the station work, and have to say this: 

I, The construction of the pole line is 
first-class in very respect and the insulation 
of the line very high. 

Il. The station work is thorough and ‘in 
accordance with the rules of the Board of 
Fire Underwriters. 

III. The two machines are able to carry 
their full load of 50 lights on 10 miles of 
circuit without heating or reduction of the 
candle power of lamps. 

In conclusion, I find that the contract has 
been lived up to by the Schuyler Electric 
Company in every particular, and consider 
the plant in a fit and proper conditon to be 
received by the proper persons, 
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ELECTRICAL WORK IN THE NAVY. 


ABSTRACT OF THE ANNUAL REPORT OF 
COMMANDER BRADFORD, INSPECTOR OF 
ELECTRIC APPLIANCES, UNITED 
STATES NAVY. 








Commander R. B. Bradford, ofthe United 
States Navy, Naval Inspector of Electric 
Lighting, has submitted to the Chief of the 
Bureau of Navigation his annual report. 
The Review presents an abstract of this re- 
port, which covers the work performed 
under the supervision of the commander. 
SHIPS INSTALLED WITH ELECTRIC LIGHTING 

PLANTS. 

‘“« TRENTON.” —The plant of this ship con- 
tinued to give satisfaction and performed 
excellent service up to the date of her loss 
on March 16, 1889. 

When the ship was wrecked at Samoa, 
the dynamo was run until the fires were put 
out by the seas which came on board, and 

as in good condition to the last. 

“The insulated wire used in the installation 
f this ship, though of the best pattern, was 
vithout lead covering. The mains of the 
hip all concentrated about the mainmast, 
nd at this point entered the dynamo room. 
\lthough they were run in copper tubing, 
hey were almost constantly wet, and in 

me the insulation absorbed sufficient water 

produce very apparent leaks. This re- 





of these lamps these combinations could be 
read at a distance of two miles. It was 
thought on board that if 32 candle-power 
lamps were used, these combinations could 
be read at a distance of from four to five 
miles. A message requiring the use of 12 
stars of the Very system was made in 30 
seconds. 

The great benefit of electric lights on board 
of the ‘‘ Omaba,” particularly when in the 
very warm and humid climate of the Asiatic 
station, is much appreciated and frequently 
— to by the officers and men of the 
ship. 

‘‘New Hampsarre.”—The plant of this 
ship, located on shore at the United States 
naval training station, is reported to be 
somewhat out of order. From the quarterly 
reports it is evident that the entire plant 
should be renovated and put in thorough 
condition. It is probable that when this is 
done it will be advisable to arrange a small 
central station for supplying light, not only 
to this ship, but to all buildings of the train- 
ing station located on Goat Island, also the 
necessary street lamps. 

‘‘Dotpain.”—The plant of this ship is 
badly located, being on the berth deck. On 
account of the heat radiated from the engines 
and steam pipes, and the noise caused while 
in operation, the plant is not kept in opera- 
tion during warm weather. 

** ATLANTA.” —The plant of this ship con- 
tinues to be very serviceable, although of the 
old style belted type. Some difficulty has been 

















A Convenient Tool for Linemen. 


This tool is intended for removing the in- 
sulating material at the extremities of insu- 
lated wires, and is manufactured in Munich. 
Its jaws are kept open by a spring; one 
of them carries a steel blade 
perpendicular to the axis 
of rotation of the jaws ; 
the other jaw is provided 
with a concave circular 
notch opposite the steel 
blade. The wire is inserted 
in this notch, and the in- 
strument is turned so as 
to cut the insulating 
layer, which is subsequently removed by 
means of the jaws. The blade serves far 
laying the wire bare so as to obtain a rt | 
contact. 








Electric Lighting Done by the 
Westinghouse Company. 

The wonderful growth of the electric light- 
ing business in this country is very strikingly 
illustrated by a few figures taken from the 
record of the Westinghouse Electric Com- 
pany. That company was organized Novem- 
ber, 1886, and in the month of December of 
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Fie. 1.—SEE 
sult points to the necessity of the mechanical 
protection of the insulating material afforded 
by the lead covering. 

‘*Omana.”—The new plant installed on 
board of this ship has continued to give 

satisfaction. The wiring of the ship has 
been completely renovated, and many im- 
provements made in the location of lamps, 
fixtures, etc., by Lieut. J. B. Murdock, U. 
S. Navy. All work of this kind has been 
performed by the seamen gunners on board, 
the necessary materials having been for- 
warded from the United States. The arc 
light supplied has been frequently used with 
great satisfaction for coaling ship at night. 
The lamps of the Sawyer-Man pattern in use 
on board in many instances have shown a 
remarkably long life, several having a 
record of from 5,000 to 7,000 hours each. 
The necessity for the use of a separator has 
been made very apparent, water having fre- 
quently flooded the cylinder of the dynamo 
engine, particularly when the ship has been 
anchored in the rivers of China, where the 
water is very muddy. 

Lieut. Murdock has conducted some very 
interesting experiments in reference to the use 
of signals by means of electric lamps. The 
regulation red and green signal lanterns were 
fitted with 16 candle-power lamps, and the 
necessary apparatus for opening and closing 
their circuits. The current was kept on 
from two to five seconds, and the various 
combinations necessary to represent differ- 
ent figures were easily read by en officer 
stationed three-fourths of a mile distant. It 
was estimated that with a proper separation 
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experienced when at sea, with a list on the 
ship, in keeping belts on when the'latter are 
much worn and greasy. No serious diffi- 
culty of this kind has been encountered, 
however. Some faults have occasionally 
occurred in the insulation of the conductors, 
but nothing to prevent the running of the 
plant. When in port it has frequently been 
run continuously for a period of one week. 
During the past year a number of Sawyer- 
Man lamps have been supplied to this ship 
for use, and although the expenditure is still 
larger than in its sister ship, the ‘‘ Boston,” 
the average lifetime is good, both of the 
Sawyer-Man and Weston type 

osTon.”—The plant of this ship has 
continued during the past year to be ve | 
experimental. The second plant install 
briefly referred to in last year’s report, was 
completed Sept. 29th, 1888. 

‘* Carcaaeo.”—The installation of this ship 
was completed in May, 1838. - It is briefly 
described in the report from this office for 
that year. Since its completion it bas oper- 
ated constantly with satisfaction in every 
respect until very recently. The insulation 
of the armature of one machine, also the 
insulation of one of the field coils of the 
other machines, became so much impared 
that there was danger in operating the 
dynamo, and necessitated rewinding both. 
These repairs have been effected at moderate 
cost and the plant is now in good order. 
They were probably caused by the fact that 
the engines are located on a framework 
immediately above the dynamos, and it is 

(Continued on page 10,) 





that year alternating current apparatus fora 
capacity of 2,400 incandescent lamps were 
disposed of. During the year 1887 the total 
amount of business shows contracts for alter- 
nating current apparatus for central station 
plants of a total capacity of 119,950 lights ; 
during the year 1888 apparatus for a total 
capacity of 106,200 lights was disposed of, but 
during the 11 months of the present year, 
ending November 30, the amount of business 
done shows the grand total of 223,600 lamps. 

The last figures prove that the business of 
this year bids fair to exceed the combined 
amount of business accomplished during all 
previous years since the company was or- 
ganized. 

The Review is pleased to place these 
interesting figures before its readers, and 
hopes to be able to publish others showing 
the great growth of electric lighting gener 
ally. 
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—— Mr George W. Silsby, of the United 
Edison Manufacturing Company, has re- 
cently made the following sales: The An- 
tiedum Paper Mills, Hagerstown, Md., an 
isolated plant; Beverly, N. Y., central 
station, 700 sixteen candle-power incandes- 
cent lamps; Martinsburg, W. Va., 25 Edi- 
son-Sperry arc lamps and 100 thirty-two 
candle-power municipal, also 1,000 sixteen 
candle-power commercial. 

—— The Thomson-Houston Electric Light 
and Power Company are giving exhibitions 
of their light, both arc and incandescent, to 
the delight of the natives of Kingston, 
Jamaica. The light seems to attract the 
black population en masse, and unly want of 


wings prevents them from flying to the light 
like bugs and birds. The above company 
have good prospects of getting contract to 
light Kingston, a city of 45,000 inhabitants, 
as their light has the unanimous praise of 
the people there, 
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—— In Franklin’s time electricity was a 
wonder. Now the people make light of it. 

—— Charleston, 8. C., will be lighted by 
electricity before January 1st, in accordance 
with contract. 


— Coumbia, 8. C., will soon be illu- 
minated by electricity, work being nearly 
completed at that place. 


— An electric spark has been photo- 
graphed by means of a special camera, in 
which the sensitive plate rotated at, it is said, 
a Velocity of 2,500 revolutions per minute. 





Electric lights are now being placed 
at North Adams, Mass., and the streets will 
soon be lighted by electricity till midnight, 
from then till morning by gas. 


—— The electric light company at Green- 

bush, N. Y., are rapidly stringing their wires 
through the village. Mr. Sabbatin, president 
of the company, is confident that the light 
will arrive with the New Year. 
Judge Gideon Wells, of Springfield, 
Mass., will succeed John B. Stebbens as 
president of the Holyoke (Mass.) Water 
Power Company. The company will erect 
a $100,000 electric light plant next year. 





—— The new Marty Building, Kansas 
City, Mo., is to be lighted by electricity. 
Messrs. English, Morse & Co., of that city, 
contracted for the power, which consists of 
one 70 horse-power Ide engine with American 
link belting. 


—— The alternating current system of 
the Westinghouse Electric Company is very 
extensively adopted in Texas, the company 
now operating 15 central station plants in 
that State. The last contract was closed a 
few days ago with a corporation in 
McKinney for apparatus fora central station 
plant of 500 sixteen candle-power incandes 
cent lamps. 


-— The Uniontown, Penna., Light 
and Heat Company is chartered at Harris- 
burg. The directors are J. K. Ewing, J. 
K. Ewing, Jr., L. L. Minor, 8. E. Ewing 
and J. J. Allebaugh. This is the company 
by whom the illuminating gas plant is to be 
operated. The capital stock is $25,000, 
equally divided between the five directors, 
and it will not be offered for sale. 


—— At the annual meeting of the Win- 
chendon (Mass.) Electric Light and Power 
Company, held on the 12th inst., the follow- 
ing board of directors were chosen: M. E. 
Converse, F. W. Russell, 8. A. Greenwood, 
Amos Lamb, G. N. Goodspeed, J. N. Rich- 
ardson, W. A. Carey, F. M. Collester, W. 
C. Corey. The directors have elected Morton 
E. Converse president, and W. C. Corey 
treasurer and clerk. 


—— Supt. J. E. Powell has made the 
following report and recommendations, 
which have been approved by the Secretary 
of the Treasury : ‘‘ It should be stated that 
the qualifications of persons to fill the posi- 
tion of chief engineer of the public buildings 
containing large electric lighting plants 
should be carefully inquired into, particu- 
larly in regard to their knowledge of electric 
lighting. The ordinary examination re- 
quired from United States Local Inspectors 
of Steam Vessels, while it may protect the 
Department from employing men incom- 
petent as engineers, does not and cannot 
protect it from incompetent electricians and 
secure it the service of men skilled both as 
engiveers and practiced in the management 
of electric lighting plants. I recommend 
that applicants for the positions of chief 


engineer and assistant engineer in public 
buildings, having electric lighting plants 
owned by this department, be required to 
present satisfactory evidence of their ability 
to operate electric lighting plants in addi- 
tion to the requirements ordinarily exacted 
of the engineers,” 
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The Parker-Russell Mining and 
Manufacturing Company, St. Louis, 
have removed their offices to the Mermod- 
Jaccard building, corner Broadway and 
Locust street. This company is widely 
known as the manufacturer of the ‘‘ Sun- 
Light” carbons for electric lighting. 


The Van Gestel Electric Street 
Car Company of New York.—This 
company will soon place before the public 
the Van Gestel system of electric traction. 
The peculiarity of the new system lies in the 
fact of the dummy being an independent car, 
carrying the storage batteries and driver, 
and drawing two passenger coaches, it is 
claimed, at a rate of 10 miles per hour. 

The Electric Construction and 
Supply Company, 18 Cortlandt strect, 
is very busy at the present time putting 
in the Kinsman are lamp. This lamp is 
designed expressly for use on incandes- 
cent circuits and its introduction proved 
a popular move. The company has just 
contracted to light the Sun _ building 
throughout, and have put in a 650 light 
machine which will run 20 arc lights, as well 
as a number of additional incandescent lights. 
A number of downtown business houses are 
using this are.lamp in connection with their 
incandescent systems. 


The National Pipe-Bending Co. 
of New Haven, Ct., manufacturers of 
the National feed water heater, report the 
sale of over 100 National feed water heaters 
during the months of October and Novem- 
ber, a large number of which were for elec- 
tric plants, including 100 h. p. to Brockport 
Electric Co., Brockport, N. Y.; 500 h. p. to 
Newton Gas Light Co., Newton, Mass.; 125 
h. p. to Salem, O.; 200 h. p. to Bridgeton, 
N. J.; 100 h. p. for electric company at 
Morristown, N. J.; 80h. p. for company at 
Hontzale, Pa.; 1,000 h. p. to electric com- 
pany at Kingston, Ont.; 150. h. p. to Citi- 
zens’ Electric Co., at Shenandoah, Pa.; 500 
h. p. to El Paso Electric Co., Colorado 
Springs, Colo.; 500h. p. to Paterson Electric 
Co., Paterson, N. J.; 200 h. p. to Edison 
Electric Illuminating Co., Easton, Pa.; 500 
h. p. to New Bedford, Mass. ; 800 h. p. to 
East River Electric Co., New York, N. Y.; 
100 h. p. to Albion Co., Albion, N. Y.; 200 
h. p. to Thomson-Houston Co., Nagasaki, 
Japan ; 500h. p. to No. Attleboro Electric 
Co., Attleboro, Mass.; 150 h. p. to Calgara, 
Alberta, Canada. They have orders on their 
books now for December delivery for three 
100 h. p., two 150 h. p., three 200 h. p., one 
600 h. p. and one 1,000 h. p. 


——————— 

Shultz’s Patent Leather Covered 
Pulleys. 

Heretofore, in covering pulleys with 


leather, it has been customary to drill holes 
in the face at each edge of the pulley and 
rivet the leather on. The Shultz patent 
covering being wider than the pulley face, 
its edges are brought over the edges of the 
rim and then turned towards each other and 
fastened on to malleable iron segment 
clamps, with teeth to hold the leather; the 
clamps are placed around the pulley under 
the rim, and drawn together by a quarter- 
inch bolt, which draws the leather tight over 
the face and edges of the pulley. In this 
way, the leather can be drawn on the face of 
the pulley as tight as a drum-head, as the 
process of drawing is in a degrce similar, 
and should the covering ever become loose, 
it can be tightened in a few minutes, simply 
with a screw driver to turn the bolts. 

The process of covering a pulley is a very 
simple matter. All that is needed is a leather 
covering, long enough to go around the 
pulley and make a lap joint, and two inches 
wider than the face of the pulley, an inch 
being turned under on each side. Cement 
the lap, as in a belt joint, bring the edges 
under the rim of the pulley, fasten to the 
segment clamps, put bolt through clamps, 
and draw until the covering is as tight as 
desired ; then the work is done, and it will 
last a life time. 

The pulley being so perfectly covered, the 
belt will wear much longer; besides, a 
leather covered pulley, says Mr. Shultz, will 
drive 50 per cent. more than an iron faced 
pulley; belts can also be run slacker, pre- 
venting heated journals and wear and tear 
on machinery. We illustrate such a pulley 
on this page. 





ELECTRICAL WORK IN THE NAVY. 
(Continued from page 9.) 
considered probable that moisture from the 
engines and their attachments was the cause 
of the difficulty in the insulation. No 
trouble is anticipated in the future unless it 
is from the cause already alluded to, which 

it is thought may with care be avoided. 

The engines of this plant, although of the 
commercial belted type, perform in a very 
satisfactory manner, and will run the dy- 
namos with full load, atmospheric exhaust, 
with 40 pounds of steam, 

‘‘Yorktown.”—The installation of this 
ship was briefly described in my report of 
last year; since then it has been completed. 
The general character of the plant, consist- 
ing of two unitsin every way the same, is 
shown in Fig. 1. It consists of twoengines 
and two dynamos, each being a counterpart 

the other, thus permitting the interchange 

spare parts. The dynamos are of the 
Edison type, compound wound and multi- 
polar, making 400 revolutions per minute, 
and of 80 volts and 100 amperes. They have 
a commercial] efficiency of 83 per cent. They 
also have 4.32 watts output per pound of metal 
not including the bed-plate, and 3.64 watts 
out-put per pound of metal including bed- 
plate. No part of their circuit heats over 
40° Fahr. above the temperature of the sur- 
rounding air after being run for four hours 
with a full load. 

They are directly connected to the engine 
by means of a Brotherhood flexible coup- 
ling. The engines are Armington & Sims 
horizontal, double-acting, with two cylin- 
ders, each 7 by 5inches and weighing 2,230 
pounds. They will drive the dynamo at full 
load with steam pressure of 60 pounds, at- 
mospheric exhaust, cutting off at one-fourth; 
by following further they can be used at 
considerably low pressure. The extreme 
variation in speed of these engines, when 
going suddenly from no load to full load, is 
about six revolutions. 

The total number of lamps installed on 
board is 234; of these 134 are of 10 candle- 
power, 86 of 16 candle-power, 14 of 32 
candle-power. 

Many improvements were introduced in 
the installation of this ship over that of the 
‘* Chicago,” and it is the first one to have a 
plant with the engine and dynamo directly 
connected. The switchboard is of slate, 
and all junction-boxes and most of the 
fixtures and switches are water-tight. It is 
thought that the accidents arising from the 
presence of water on conducting metal or 
from fire are reduced to a minimum in this 
ship. The vessel was commissioned in 
February last, since which time a dynamo 
has been almost constantly in operation. 
The character of the installation has given 
great satisfaction to those on board. The 
dynamo room, which is located below the 
armored deck, is ventilated by means of a 
Blackman fan driven by an electric motor. 
The ventilation is reported to be excellent. 

The inspector of the installation, located 
at the works of the builders, was Lieut. T. 
E. DeWitt Veeder, U.S. Navy, to whose 
thorough interest in the work the success of 
the plant is due. 

‘‘ BALTIMORE.” —The installation of this 
ship is about being completed, a few minor 








LEATHER COVERED PULLEY. 
details only requiring to be finished. 
lights have already been used during her 
trial trips and at other times when necessary, 


The 


and promise great efficiency. The plant, 
the general character of which is shown in 
Plate 1 (see Fig. 1), consists of three units, 
identical in every respect. Each unit is 
made up of one Edison compound-wound 
multipolar dynamo, of 80 volts and 200 
amperes, connected by means of a Brother- 
hood flexible coupling to an Armington & 
Sims horizontal, double-acting engine, with 
two cylinders, each 7 by 5 inches. The 
dynamos make 400 revolutions per minute, 
and have a commercial efficiency of 86 per 
cent. watts out-put per pound of metal, in- 
cluding dynamo bed-plate, 4.17; watts out- 





put per pound of metal, not including 
dynamo bed-plate, 4.75; no part of the cir- 
cuit of either dynamo heated more than 36° 
Fahr. above the temperature of the testing- 
room aftera trial of four hours with full 
load. The insulation of all parts is over one 
megohm. The engines will drive the dyna- 
mos at full load with a steam pressure of 80 
pounds, atmospheric exhaust, one-fourth cut 
off. They govern very closely, generally 
within 1 per cent. during any ordinary 
char ge of load. 

The details of the installation are very 
similar to those of the ‘‘ Yorktown,” a few 
improvements suggested by experience hav- 
ing been made. The number of lights in- 
stalled is 451, consisting of 262 of 10 candle- 
power, 176 of 16 candle-power, 8 of 32 
candle-power, and 5 of 50) candle-power. 

Some of the fixtures are much improved 
over those of the ‘‘ Yorktown.” Work of 
installing the ship has also been under the 
supervision of Lieut. Veeder, U.S. Navy, 
as resident inspector, and to his efficient 
aid the excellence of the plant is due. 

‘*CHARLESTON.”—The electric lighting 
plant of this ship, with the exception of a 
few minor details, has been completed. It 
consists of three dynamos of the same pat- 
tern as those used on board the ‘‘ Baltimore.” 
Two of these dynamos are directly connected 
by means of flexible couplings to two 
vertical compound engines of the Allan type, 
constructed atthe Union Iron Works, San 
Francisco, Cal. The third dynamo is con- 
nected to aa engine similar to those used on 
board the ‘‘ Baltimore,” and is shown in 
Plate 1 (Fig. 1). This became necessary on 
account of the decreased vertical space iu the 
dynamo room, caused by the slope of the 
armored deck, and will afford a good oppor- 
tunity to test the relative merits of the two 
types of engines for running dynamos, 

Specifications and requirements of the 
installation of the ‘‘ Baltimore” served asa 
guide for that of the ‘‘ Charleston,” and 
most of the fittings are precisely similar. 
The tests thus far of the installation of the 
**Charleston” have been very successful, 
and during her recent speed trial it was 
declared that it would have been impossible 
to have run at such a high rate of speed 
without electric lights in the engine and fire 
rooms. The total number of lamps installed 
is 440, consisting of 168 of 10 candle-power, 
251 of 16 candle-power, 21 of 32 candle- 
power. The installation of the ship, at the 
Union Iron Works, San Francisco, Cal., 
has been under the direction of Lieut. A. W 
Grant, U.S. Navy, who has shown great 
zeal, intelligence and skill in prosecuting the 
work. 

‘* PENSACOLA.” —The installation of this 
ship has been completed, though subject to 
many delays on account of repairs on the 
ship having been interrupted. A single 
plant only has been placed on board, and 
this is in every respect similar to one of the 
units installed in the ‘‘ Baltimore,” and 
shown in Plate 1 (Fig. 1). With the excep- 
tion of some defective insulation, the plant 
is now all ready for service. The total 
number of lamps installed is 270, consisting 
148 of 10 candle-power, 121 of 16 candle- 
power, and one of 82 candle-power. The 
installation has been completed under the 
local supervision of Lieut. Lucian Flynn, 
United States Navy. Many difficulties were 
encountered by him, on account of the ship 
having been sunk in the dry dock while the 
installation was partially finished, doing 
much damage to various parts. Among the 
difficulties was one of considerable interest, 
namely, the fact that the porcelain blocks 
used in the junction boxes absorbed so much 
salt water that after the water was evapo- 
rated the deposit of salt remaining was the 
cause of very inferior insulation. This was 
eventually overcome by boiling the porcelain 
blocks in fresh water and afterwards in 
paraffine. 

‘* PHILADELPHIA.”—The builders of this 
ship, Messrs. William Cramp & Sons, Pbila- 
delphia, Pa., have sublet the installation of 
electric lights to the United Edison Manufac- 
turing Company, 65 Fifth avenue, New 
York. The fixtures will be supplied by 
Messrs. Williams, Page & Company, 24 
Beach street, Boston, Mass. The work has 
already been commenced. The installation 
will practically be similar to that of the 
‘* Baltimore,” with some few modifications 
and improvements suggested by experience. 

‘* San Francisco.”—This ship will have 
an installation consisting of three Edison 
compound-wound, multipolar dynamos of 
80 volts and 200 amperes each, driven by 
Allan compound vertical engines. 

‘“CONCORD” AND ‘“‘BENNINGTON.”—These 
two ships are practically the same as the 
‘* Yorktown,” and are being constructed by 
Messrs. N. F. Palmer, Jr., & Company, at 
Chester, Pa. The builders have sublet the 
electric installation to the United Edison 
Manufacturing Company. Two dynamos 
and engines, similar to those supplied to the 
‘* Yorktown,” will be furnished to each ship. 
The general character of the entire installa- 
tion will be similar to that of the ‘‘ York- 
town,” with perhaps some minor improve- 
ments suggested by experience on board of 
the latter vessel since she has been com- 
missioned. 





‘*PETREL.”—It was not originally in- 
tended to place electric lights on board this 
vessel. The expediency of lighting small 
ships by electricity was discussed in my re- 
port for 1887. As an appropriation was 
made last Congress for installing this vessel, 
a contract has been entered into between the 
department and the Thomson-Houston Elec- 
tric Co., of Boston, Mass., for that purpose. 
The vessel will be supplied with two units, 
each consisting of a dynamo of 80 volts and 
50 amperes, making 500 revolutions per 
minute, directly connected to an Armington 
& Sims vertica) simple engine, with two 
cylinders, each five by three inches. The 
general character of this plant is shown in 
Plate 3 (Fig. 2). It is expected that one 
uni: will be ample for supplying incandes- 
cent lights, and the remaining unit will sup- 
ply current for one powerful search light. 
The weight of the engines, dynamos and 
bed-plates complete is limited to 6,000 
pounds. It is confidently anticipated that 
a superior plant will be installed. 

‘* Vesuvics.”—An appropriation also hay- 
ing been made for installing the ‘* Vesuvius ” 
with electric light, a contract was entered 
into with the Thomson-Houston Company. 
Her plant will be a single unit, similar to the 
units of the *‘ Petrel.” If found necessary, 
a smaller plant may be installed later for 
working search lights alone. 

‘*VERMONT.”—Six thousand dollars was 
appropriated for the installation of electric 
lights on board of the receiving ship ‘* Ver 
mont.” Some delay has been occasioned in 
commencing the work, on account ot 
changes in the location of the boiler house 
etc. Itis proposed to locate the dynamo 
and engine on the cob-dock. Both will b« 
of the ordinary commercial pattern and 
connected by means of a belt. It is pro 
posed to install a dynamo with a capacity of 
about 300 sixteen candle-power lamps. 

‘* MrAnTONOMOH.”—This ship is now in a 
condition to receive her electric lighting plant, 
and specifications have been issued. It is 
proposed to install on board two dynamos, 
both of 80 volts, one of 400 amperes and the 
other of 200, each driven by a separate en- 
gine. It is thought that these will furnish 
sufficient current for incandescent and search 
lights, and also for any power motors that 
may be required. 

ELECTRIC CONDUCTORS IN SHIPS. 

All electric conductors on shipboard are 
now subject to the supervision and direction 
of the Bureau of Equipment and Recruiting, 
and directly under the control of this office 
as a part of that Bureau. All wires will 
pow be run on board ship under the super- 
vision of the same officer, and will be kept 
separate and distinct, each being arranged 
so as to permit of the greatest efficiency. 

SEARCH-LIGHTS. 


A search-light outfit for most of the new 
ships has been contracted for. They are to 
be supplied by the Thomson-Houston Elec- 
tric Company, of Boston, Mass. Two pro- 
jectors are being installed on board the 
‘* Yorktown.” Those for the other cruisers 
which are about completed, such as the 
‘* Baltimore” and ‘‘ Charleston,” have not 
yet been received. It is proposed hereafier 
to install search-lights at the same time that 
other electrical appliances are installed. 
They will then be ready for trial when the 
ship is finally accepted. Not a single ship 
has been installed with search-lights during 
the past year. It is the opinion of naval 
experts generally that search-lights are very 
important for use on board ships of any 
considerable size, and no vessel of war is 
now complete without them, ranging in 
number for any one ship from one to twelve. 
The senior officers of the Italian navy are so 
impressed with the importance of locating 
the search-lights well down near the surface 
of the water that their largest and most 
important ships are provided with a double 
tier of projectors. Those on the lower tier 
are operated through water-tight doors, and 
are so low’ that they can not be used in a sea 
way, being then withdrawn and the doors 
closed. It is sometimes difficult to find a 
place for the projectors where they will be 
clear of the fire from the main secondary 
batteries. For this reason the tendency has 
been to elevate them and place them on top 
of pilot houses, in tops and other ‘high 
localities. I regard this as very unwise, and 
consider that ports should be provided for 
them under the forecastle and in after-cabins 
in ships provided with forecastle and poop- 
decks. Under any circumstances provisions 
should be made for their location in designing 
a ship, rather than to pursue a policy of find- 
ing a place after the ship has been finished. 

It has been the custom recently to install 
search-lights of minor power on board tor- 
pedo boats, and even sometims in ships’ 
launches. Recent experience with torpedo- 
boats among the Continental powers indi- 
cates that these lights can not be used to any 
advantage ; the boats are so lively in their 
movements that it is impossible to keep the 
rays of the search-light on any one point, 
and the general result is that they simply 
advertise the locality of the boat itself. 
Smal] plants for incandescent lights, how- 
ever, are very important in rendering torpedo- 
boats habitable. 
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ELECTRIC LIGHTING INSTALLATIONS AT 
NAVY YARDS AND NAVAL S8TATIONS. 


Sixty thousand dollars was appropriated 
by the last Congress to inaugurate a system 
of electric lighting at the navy yards at New 
York ; Norfolk, Va.; Washington, D. C.; 
ind Mare Island, Cal. A contract has been 
made with the Brush Electric Company, of 
Cleveland, Ohio, for the installation of two 
engines and four dynamos, also 97 arc lamps, 
vith all the necessary appurtenances and 
fittings of a central station at the Washington 
Navy Yard. It is proposed, when the entire 
system is complete, to have a plant capable 
f operating one hundred and eighty 2,000 

indle-power arc lamps, and one thousand 
two hundred 16 candle-power incandescent 
lamps. ‘Twenty-two of the present installa- 
tion of are lamps are intended for outside 
ivhting, and 75 for lighting the interior of 
the ordance shops. 

Specifications have been prepared for the 
nauguration of a central station at the navy- 

ard, New York. It is proposed to begin 
ere also with arc lights, their presence for 
police purposes being considered the most 














important. It is designed to have at the 
New York central station, when completed, 
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. plant with a capacity for two hundred and 

forty 2,000 candle-power arc lamps, and two 

thousand four hundred 16 candle-power 

incandescent lamps. Active steps will be 

iken at once to make a contract for the first 
installment of the necessary plant. 

The remaining navy yards at Norfolk, Va., 
ind Mare Island, Cal., have been studied 
vith a view of locating the necessary lights, 
ind as soon aS itis determined where to 
locate the the centraljstation and the building 
prepared, the specifications will be ready for 
ssue. The lighting plant in all instances at 
navy yards will be capable of being used as 

power plant during the day time when 
power in detached places is desired. A small 
dynamo has been installed in the New York 
Navy Yard already, which is used for the 
purpose of running drills and other small 
power tools, and the use of electricity for 
such purposes promises to be very successful. 
It is not economical for large motors which 
can be conveniently run by steam; but for 
small motors, which are located at distant 
points from the steam supply, electricity is 
not only economical but a very useful agent. 
When the central station at the New York 
Navy Yard is complete, it will not only afford 
a very much improved system of lighting, 
both economical and very efficient, but it 
will enable night work to be performed on 
occasions of any emergency, and greatly to 
the efficiency of the police of the yard, and 
enable work to be performed in the interior 
part of the new ships by furnishing both 
light and power much better than can be per- 
formed in any other possible manner. I beg 
to call attention to this most important sub- 
ject, and to express the opinion that it will 
aid the work of building up a new navy very 
much, if appropriations are made to com- 
plete the lighting plants at the navy yards as 
projected and already inaugurated 

RECEIVING SHIPS. 

In former reports it has been urged that 
receiving ships should be installed with 
electric lights. One, the  ‘‘ Vermont,” 
located at the New York Navy Yard, is 
about to be installed, sufficient funds having 
been appropriated for that purpose. If the 
navy yards are supplied with a central 
station, the receiving ships can be lighted 
from that station, rendering it both unnec- 
essary and unadvisable to have separate 
plants for their use. The ‘‘ Vermont” is an 
exception, since to light her from the central 
station at New York would require the use 
of a submarine cable, which would be costly 
and difficult to keep in repairs, on account 
of the passage of ships, anchoring and 
dredging. 

ELECTRIC MOTORS ON SHIP BOARD. 

A one-half horse-power Sprague motor 
has been installed on board of the ‘‘ York- 
town” for the purpose of ventilating the 
dynamo room. It is secured to the armored 
deck over the dynamo room and belted to 
the shaft of the 24-inch Blackman exhaust- 
fan. When first used the motor heated 
excessively and it was feared that the arma- 
ture would burn out. After several trials 





aud examinations it was found that the 
motor was over-loaded, caused by the belt 
being too tight and the fan bearings not in 
line ; there were also deficient arrangements 
for lubricating the fan. In time all these 
defects were remedied and the motor is now 
doing efficient service, the dynamo room 
being well ventilated. It was not the inten- 
tion of the present inspector to have a belted 
motor for this purpose, but the apparatus 


Electric Lighting to Naval Inspector of 
Electric Appliances. 

It is a difficult matter to find officers who 
are qualified to superintend the installation 
of electrical appliances on ship board, and it 
is a matter of much regret that those who do 
qualify for this technical work can receive 
no compensation for the additional amount 
of study and labor required to attain that 
end. In foreign services officers receive ex- 





was installed by the Bureau of Construction 
and Repair, and was not, therefore, under 
the inspector's control. It is deemed best | 
for many reasons that the motor should be | 
directly connected with the fan shaft. 

On board of the cruiser ‘* Charleston” a | 
one-half horse-power ‘‘C. & C.” motor is | 
directly connected to a small fan similar to 
the Sturtevant blowers. In this instance 
cool air is drawn into the dynamo room by 
means of a fan, the hot air passing out 
through a separate pipe, with an entrance at 
the highest point of the curved armored deck 
over the dynamo room, by natural draught. 

This fan works very well, but is deficient 
in power, and does not keep the dynamo 
room sufficiently cool. 

On board of the ‘ Baltimore” a fan of 





tra compensation for qualifying for such 
work, and when on duty at navy yards, 
naval academy or torpedo station in our 
service, are provided with quarters and other 
perquisities, which it is impossible for them 
to receive when on duty under this office. 
Could this defect be remedied by legislation, 
in the way of allowing commutation for 
quarters, as in the army, or in some other 
way, it would be an act of simple justice. 
At the dock yard, Portsmouth, England, 
no less than 150 men are employed on elec- 
trical work alone on board of naval ships. 
The present inspector favors contract work, 
but if a few men skilled in doing labor of 
this kind were employed at navy yards by 
the Government for repairs and changes, 
also for doing new work under some circum- 
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similar design has been located. It is ex- 
pected after suflicient experiments have been 
conducted, that very serviceable motors and 
fans for ventilating purposes will be supplied. 
It is also hoped that small fans for agitating 
the air, which can be attached to any lamp 
socket, may be produced at sufficient cost so 
that they can be supplied to ships. 
RECOMMENDATIONS, ETC. 


At present there are attached to this office 
two officers as assistants, and one civilian, 
an expert aid. The large amount of cor- 
respondence carried on with the local in- 
spectors at navy yards and at the works of 
ship builders, and with electrical companies, 
also the preparations of detailed specifica- 
tions for electrical appliances in the new 
ships, has rendered this increase in office 
force an absolute necessity. 

As appliances and fittings for use on ships 
are very different from those in use on shore, 
designs must be made for most of thein, and 
it would be economy to employ a draughts- 
man in the office, since without one the 
specifications for these special appliances 
are necessarily made to read ‘‘ of an approved 
pattern ;” not knowing exactly what is re- 
quired, bidders usually figure on a very safe 
margin. Inthe opinion of the present in- 
spector, the use of a draughtsman and the 
collection of suitable models and patterns 
would decrease the cost of the work much 
more than the salary of a draughtsman, be- 
sides facilitating the spreading of the infor- 
mation necessary on such a technical branch 
as electricity. . 

On account of the great number of electri- 
cal fittings and supplies, in addition to those 
used for electric lighting purposes, now 
being introduced in the new ships, I beg to 
suggest that the name of this office be 
changed from that of Naval Inspector .of 














stances, the result would be economical and 
add much to the efficiency of the plants at 
present installed. This particularly applies 
to changes and repairs, when ships are at the 
navy yards, since under those circumstances 
contract work is very expensive. 

Attention is called to the subject of electric 
signals. Under the present orders of admin- 
istration the wiring for such purposes is done 
under the supervision of this office. At 
present, however, no recognized system has 
been adopted, and the inspector is at a loss 
to know what to provide for such purposes. 
I have the honor to suggest that a board be 
ordered to consider the systems now in 
use, and recommend some one for adoption. 

Attention is further called to the large 
number of officers employed in foreign 
services to supervise naval electrical work, 
a commander with a large staff of assistants 
being attached to the English admiralty for 
this purpose alone. During the past vear a 
great advance has been made in establishing 
in our own service a similar office. I have the 
honor to suggest that young officers who will 
volunteer for the special training necessary 
to qualify them to assist in this work be 
given every opportunity to attend courses of 
instruction at such institutions as the Jobns 
Hopkins University at Baltimore, and others 
equally good, and that they be given duty 

pay while attending the course of instruc- 
tion, also, if possible, to have their tuition 
paid and the necessary books supplied. 


_>- 


San Antonio, Texas.—The San Antonio 
and Aransas Pass Telegraph Company has 
been organized in San Antonio with a capital 
of $200,000. The officers of the new com- 
pany are the same as those who manage and 
control the San Antonio and Aransas Pass 
Railway. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON D&CEMBER 17, 1889. 


417,217 Electrical apparatus; Chauncey D. Baker 
and Lewie G. Bronson, Chicago, Ill. 

417,258 Railway signal; Irwin W. Loy and Rich- 
ard O'Toole, Mechanicstown, assignors of one-third 
to John E. Mathews, Baltimore, Md. 

417,259 Electrically - propelled vehicle; William 
Main, Brooklyn, N. Y. 

417.271 Telephone exchange apparatus; Joseph 
J. O’Connell, Chicago, I. 

417,290 Galvanic battery; Elmer A. Sperry, Chi- 
cago, lll., assignor to the Electrical Supply Co., 
Ansonia, Conn. 

417,304 Electric circuit; John C. Wilson, Boston, 
Mass. 

417,305 
Mass 

417,338 Method of operating electric railways; 
Elias E. Ries, Baltimore, Md., assignor by direct 
and mesne assignments to Ries & Henderson, same 
place. 

417,392 Treatment of porous 
batteries; Erhard L. Mayer and 
London, County of Middlesex, England. 

417,402 Electrical conductor; Upton H. Balsley, 
Philadelphia, Pa. 

417,407 Electric stenographic pen; Augustus 
S. Cooper, Santa Barbara, Cal. 

417,438 Train-signal; Daniel S. McElroy, New 
York, N. Y. 

417,474 Electric fan ; 
N. J. 

417,487 Automatic regulator for dynamos;. Chas. 
D. Jenney, Indianapolis, Ind., assignor to the Thom- 
son-Houston Electric Co., of Conn. ’ 

417,497 Combined support aad safety device for 
overhead conductors; Robt. A. Morgan, Jr., Boston, 
Mass. 

417,501 
L. Morton, Ukiah, and Frederick W. 
Francisco, Cal. 

417,511 Multiple telephone ; Abner N. Rosebrugh 
and Thos. R. Rosebrugh, Toronto, Ontario, Can. 

417,516 Are lamp; Jabea F. Shawhan, Dayton, 
Ohio, assignor of one-half to James W. Carpenter, 
same place. 

417,525 Electric semaphore-setting apparatus; 
Frederick Stitzel, Louisville, Ky., assignor to the 
American Semaphore Co., same place. 

417,526 Electric semaphore-setting apparatus; 
Frederick Stitzel and Chas. Weinedel, Louisville, 
Ky.,assignors to the American Semaphore Co., same 
place. 

417,654 System of electrical distribution of cur- 
rents; Chas. J. Van Depoele, Lynn, Mass. 

417.660 Telephonic instrument; William C. Bar 
ney, Baltimore, Md. 

417,668 Method of regulating the tension of the 
electric current; Carl Dihlmann, Berlin, Germany, 
assignor to Seimens & Halske, same place. 

417,685 Oiling-plate for electric lights; Harry H. 
Sawyer, Ridley Park, assignor of one-half to the 
Thackara Mfg. Co., Philadelphia, Pa. 

417,688 Conduit for electrical conductors; James 
Tatham, Philadelphia, Pa., assignor of one-half to 
Henry B. Tatham, same place., 

417,694 Lightning-arrester; Paul Winsor and 
Alexander Wurts, Pittsburgh, Pa., assignors to the 
Westinghouse Electric Co., same place. 

417,695 Lightning-arrester; Paul Winsor, Pitts- 
burgh, Pa., assignor to the Westinghouse Electric 
Co., same place. 


Electric circuit; John C. Wilson, Boston, 


— for electric 
ve | Liepmann, 


Philip Diehl, Elizabeth, 


Watchman’s electric time-detector; Henry 
Cook, San 








FOR SALE. — American apparatus, 

new and second-hand. Large assort- 
ment of Brush Lamps, single and double, 
with 10, 20 and 30-light Brush Dynamos. 
Repairing of Brush apparatus a specialty. 
Apparatus louned while repairs are being 


made. 


FRANK RIDLON & CC., 
196 SUMMER STREET, 
Boston. 
Repair shop, basement of Hathaway Build- 
ing, 620 Atlantic Avenue. 


LTERNATE Current Ma- 
CHINERY, by GISBERT Kapp. 





Containing a very full discussion and 
Ma- 
Morors, 


comparisons of ALTERNATING 
CHINES, TRANSFORMERS, 
Mereks and other apparatus for use 
in central stations, and on premises 
supplied with current from alter- 
A book which every 
Will be sent 
postpaid to any address on receipt of 
50 cents. 
ELECTRICAL REVIEW, 
13 Park Row, 


P. O. Box 3329. 


nating stations. 
worker should have. 


New YorK. 
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ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
6 ano 7 Dey St., New Yoru. 


ELECTRICAL CONTRACT WORK. 


DETAILED ESTIMATES MADE AND CONTRACTS TAKEN 
ies EE aes 
HBHOQUIPMENT 


—— OF COMPLETE —— 


STEAM AND ELECTRICAL PLANTS 


NY SYSTEM 
ARC AND INCANDESCENT ‘LIGHTING, 
CENTRAL STATIONS 


Ano Evectric Street RAILWAYS OPERATED OVER- 
HEAD, UNDERGROUND, on ey STORAGE BATTERIES. 


— ADDRESS — 
EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Broadway, New York. 


LECTRIC 
C 0 N D E N 8 E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


Standard Electrical Test Instroments, 
AMMETERS 


AND 
VOLTMETERS 


AYRTON & PERRY 
NEW SPRING. 


Carpentier, Hart- 
mann & Co., Galva- 
nometers, Bridges 
and Rheostats. 
James W. Queen & Co. 

924 Chestant St., 


WALTHAM 











WM. MARSHALL, 
MANUFACTURER. 





77 and 79 JOHN ST., 


NEW YORK CITY, 





Manufacturers of and Dealers in 
all kinds of 


ELECTRICAL, 
Telegraph of 


SUPPLIES. 
SKELETON BELLS. 

















WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 





HAZAZER & R & STANLEY, 
ELECTRICAL HOUSE FURNISIINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORE. 











MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES, | 


We have large —— creosot Lumber, R. R. Ti 
Telegraph Poles, Polen ae, &. si 


SEND FOR CATALOGUE. 


Fiectrie [ight 


PUMPS, VALVES, GAUGES AND FITTINGS, 


} a? THE WYCKOFF PIPE 0, 1s Garand St New Yor | 


WILLIAMSPORT, PENN. | 





EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & Execrricin. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


, ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENGASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and shea. G7 STEWART STREET., * PROVIDENCE, R. [. 


New York Office, 18 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipenr. JOHN CARROLL, Sec’y-Treas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


J FARADAY GABLES. 
OFFICE AND FACTORY, MONTREAL, CANADA. 


st. Gabriel Locks, 
W.R. OSTRANDER &CO. 


HYDRAULIC PRESSES. a eg eee 


SPEAKING T 1 TUBES, WHISTLES. 

DEE, TF REDEEM. wicca OEP a aite, 

FACTORY, 

De Kalb Avenue, 
BROOKLYN. 


’ Send for Illustrated 
Catalogue. 















PUNCHES, SHEARS, BUFFING MACHINERY, to. | 
WATSON & STILLMAN, 


210 East 43p STREET, New York Cry. 
Specia/ Attention to Electrical Work. 












Sperry Electric Company, 


|. Factory, 194 to 198 So. Clinton St, Chicago, Ill 


MANUFACTURERS OF THE 


ALL AUTOMATIC 
UT OFF ENGINE 


ENGINE Co 
ERIE PA. 


MADE ON h 
BY 
7 H E B AL L ers arin wuaeon, Tension 





Casters Agents, C. R. Vincent & Co., Room 16, Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


a4 i f E tific Books. 


i8 PARE ROW, NEW YORE. 








DETROIT ELECTRICAL WORKS, 


Manufacturers of ELECTRICAL GOODS OF EVERY DESCRIPTION. . 
Bene fo" Gahinciates Charen tv DETROIT, MICH. 
CLARE eats 


DYNAMO. 


MANUFACTURED BY THE 


CLARE HBiLHCTRIC COMPANY, | 
192 BROADWAY, NEW YORK. 
ARC LIGHTING APPARATUS A SPECIALTY. 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 1. GORDON ct Co., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 115 BROADWAY, NEW YORK. 


SILKS, * 











THEE On Bi Yy 


Gold Medal 
GIVEN FOR ELECTRIC BATTERIES 


rats GON DA re 


THE LEGLANGHE BATTERY GOMPANY 


149 WEST {8th STREET, NEW YORK. 








SP assortment of different sizes and qualities on B RAIDER 


OOLS, ready for the machines, in Red, Yellow and Green. 
sec colors to order. Send for Sample and Prices. 
WM. MACFARLANE & 00., 55 Mercer Street, New York. 
Mill, Bergen Point, N. J. 








Telephone No, 971 Spring. 

















December 28, 1889 ELECTRICAL REVIEW 13 
THE LIGHT OF THE PRESENT. THE LIGHT OF THE FUTURE. 


Transformer System of ncandescence flectric ,ighting. 























Combined Capacity, 
Dynamo 500 Sixteen C. P. 
#” Exciter. LAMPS. 

















NATIONAL ELECTRIC MANUFACTURING 6 00., Eau hire, Wis., U. S. A. 


The most perfect system which has yet been produced. Correspondence solicited. 





GHOo,. B. SHAW, Manager. WALTER EF. FREEMAN, Hilectrician. 
BAKER BALCH, General Agent, THOS. WOLF, Southwestern Agent, 
SEATTLE, WASHINCTON. UNION DEPOT HOTEL, KANSAS CITY, MO. 





JOHN STEPHENSON COMPANY 


GTIMiITEeED, 


s+ NEW *:YORK. «© 
i Steoot Cars 


= - FOR = 

















Hiewtuie. Minbar. 


THE KNAPP ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRICAL APPARATUS AND SUPPLIES, 


ANNUNGIATORS, BURGLAR ALARMS, BELLS, BATTERIES, &c. 
Electric Light, Telegraph, Telephone and Fire Alarm Supplies. 


ACENTS FOR 


NEW YORE INSULATED WIRE C0., Grimshaw White Core and Braided Wires, Tapes, &c. 
J. H. BUNNELL & C0O., Telegraph Instruments, Line Equipments, Etc, 


54 & 56 FRANKLIN STREET, CHICACO, ILL. 


a. the Electricai Review’s New ON BI BCTRICAL pode Rg ota 
FR i 7 of all Electrical and Scien- ‘Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ree fine Books. ELECTRICAL REVIEW PUB. SOMPANY, 


is PARE ROW, NEW YORE. > Park Row. New York , P. 0. Box. 
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2 THE+MANSON:+TAPE® 


FOR 


PROTEGTING INSULATED WIRE JOINTS, 


AND FOR THE 


BETTER PROTEGTION OF INSULATED WIRES FROM ABRASION. 


A FIRST-CLASS ARTICLE SECOND TO NONE. PUT UP IN %-INCH WIDTHS, IN +%4-POUND PACKACES. ‘FULL 
WEICHT.”’ ANY SPECIAL WIDTH FURNISHED TO ORDER. ; 








We would respectfully call the attention of consumers and the trade generally to the Tape we have upon the market under the above name. 
This tape is made of heavy cloth, first saturated with a preparation of itself, a first-class insulator, and which adds greatly to its lasting 
qualities. A compound is then agence, of a nature that allows one layer to adhere closely to another in such a manner that it will not unwrap, 
even when exposed to the weather. 


WE CLAIM THAT IT IS THE BEST CLOTH -TAPE IN THE MARKET. THAT IT WILL NOT OXIDIZE THE SILVER. THAT IT HAS NO SUPERIOR, AND 
THE PRICE AS LOW AS MANY INFERIOR TAPES NOW BEING SOLD IN THE MARKET. TRY IT. 





Central EHlectric Company, 42 La Salle Street, Chicago. 
GENERAL WESTERN AGENTS, THE OKONITE COMPANY. 





A NEW BOOK! EDISON MACHINE WORKS, 


| 
y y SUE 7 } >} SVISIONARY WORK IS | 
a Se ee as Schenectady, N. Y. 


Eleetrie Law 


EDITED BY FRED H WHIPPLE. 


Being a COMPILATION of all LAWS upon the STATUTE BOOKS of the different 
States, relating to ELECTRICITY; OPINIONS of the HIGHEST AUTHORITIES where 


these Laws have been SUBJECTS OF LITIGATION ; & U 

PROVISIONS of all MUNICIPAL Electric ORDINANCES and TERMS of all Electric Telephone Telegraph yp Electric Light 

FRANCHISES, whether for LIGHT or POWER. 5 e 
With ANNOTATIONS, COMPARISONS, EFFECTS, Etc. 


MANUFACTURERS OF 


” INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


—-FOR— 


A BOOK, THE IMPORTANCE OF WHICH TO THE ELECTRIC WORLD CANNOT BE 

ESTIMATED. | JAMES F. KELLY. 
SEND IN YOUR ORDER. Price, handsomely printed and bound, | 

TEN DOLLARS. GENERAL SALES AGENT, 





19 Dey Street, | New York. 





66 * ~ 
The Electric Railway”) ».,<:, $1.00 


ah . 8 , . 5 Leather, 2.00) . ROYCE & MAREAN 
Municipal Lighting ~ DO NOT GALL eee, 
‘hovel {o hum 714 SiafdGatdng’ cor, ELECTRICAL APPARATUS 
erat ati er farsick tpectitations. and | Telegraph and Telephone Supplies, 
WHIPPLE S ee DIRECTORY, diene > oe bn of daoned eek: 7 | No. 1408 Penna. Avenue, 
oe Philadelphia, Fa ion ANCHARD. | oo. Willard'’s Hote, WASHINGTON, D. 0. 














WHIPPLE’S ELEGTRIG REPORTS, 


| 
¢ 
: . ‘ 


ADDRESS 


he FRED H. WHIPPLE CO, | DETROIT, MICH. ADDRESS 
The FR Or any Electrical Journal and the Leading Book Stores. WILLI AM B. McLEAN, 


New York Office: - - - 18 Cortlandt Street. Nos. 1038 to 1050 33d ST., PITTSBURCH. PA. 








December 28, 1889 


ELECTRICAL REVIHW 


15 








COMPOUND, CONDENSING OB 


16 Sizes, 5 to 5008. P. Not yet any form of Engine for 


equaled by 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable. Over 300 soid the first year. 


Bn et ee rg oe 








HICAGO, 
T. LOUIS, 302, 304 Washington A 
KANSAS CITY, 312 Union Avenue. 7 - 
ba ehd VER, 1830 Seventeenth Street, » 
OMAHA, — Capitol Avenue, F.C Ayer. 
PINE BLUFFS Geo. M. Dilley & Sons. 
SALT LAKE city 259 S. Main St. t Utah & Montana 
8 Machinery 


TheWestinghouseMachineCo. 


PITTSBURGH, PA.U.S.A. 





SELLING DEPARTMENT IN Li a STATES. 
NEW YORK, 


TOR, 
rTSBURGH, 
LADELPHIA, 








Binet 
608 Chestnut St., M. R. me, fap & Co. 
ve. 





Co, 
Parke & Co. 
. Front St., Parke & Lacy M . Co. 
St» {he D. A. Tompkins Co. 
Imp. & Mch. Co. 
. E. James & Co, 


UTTE, MONT. ” E. Granite St. 
SAN FRANCISCO, 21 and 23 Fremont St., 
PORTLAND, OR.’ 33, 35N 
CHARLOTTE, N. C, 36 College 

GA. 
DALLAS, 
BAATIANOOGA, TENN. 





EEA DOU ARTERS 


a 


NEW YORK CITY | 


ome RGR <one 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 
ALL SIZES READY FOR QUICK DELIVEPY. 


== MACHINES SHOWN IN OPERATION ——. 


BY THE MANUFACTURERS, 


THE GARVIN MACHINE Co., | 
LAICHT & CANAL STREETS, NEW YORK CITY. | 


SEND FOR ILLUSTRATED CATALOGUE. 













REGULATION DURABILITY. —===aeiel = 
pay ST ‘SfLF-COMTANED 





Phin a Taupe: COMPOUNDS Arran T Ranga aie C0. BUFFALO. NY. 


CHICACO OFFICE, 64 SOUTH CLINTON STREET. 


JARVIS ENGINEERING COMPANY, 


CONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINCGTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 




















61 Oliver street, Boston. 





SEND FOR NEW CATALOGUE. 


Forest City Electric Works 
Cleveland's Electro Light Cut-outs _ 


Gang Switches irom ‘ 
5 to 40 Amperes, 


ick make and 










h, reak uncontrol- « 
Hi. led by the Handle. 


‘ W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0, 





FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 


CHARACTERISTICS: 
Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
=j Large Friction Surfdces Prevent Undue Wear. Disengagement 
of Clutches is Positive. P ulley Shaft is Automatically Viled. 
They have a Good Record, Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. | Beloit, Wis. 


Cay 








| W. W. ROBINSON, 154 Weshington St., Chicago, Ill. 





R. T. WHITE, 


12 Pearl St (Room 6), BOSTON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


LOWEST PRICES, 
SOLICITED. 


THE RAILS. 








BEST MATERIAL, 
CORRESPONDENCE 





NO BOLTS THROUCH 


DAISY CHAIR. THOMAS ASHBUBNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sample Chair and Seciion of Rail Sent, Express Prepaid, to Prospective Purchasers, 





New Tangye Buckeye Automatic Cut-off Engines. 












25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam Consumption and Superior regulation guar- 
= anteed. Self-contained Automatic Cat-off Engines 12 to 200 
Wes EH. P. for driving Dynamo Machines a Specialty. Illustrated 
- = Circulars, with various data as to practical Steam 
== Engine Construction and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 


W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
ROBINSON & CARY, St. Paul, Mina, 


in Use, Over 2,500, 





WiLLIAMS «& POTTE,F, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGEE LINE ENGINES 


RernsteinFlectric fo. 
INCANDESCENT LAMPS 


-——- FOR -—— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
CHICAGO OFFICE, 80 ADAMS ST., CEORCE CUTTER, Agert. 











| CHARLES R.VINCENT & CO., 


16 CORTLANDT STREET, NEW YORK, 


| Ball Nigh Speed Automatic Gut-off Engines 


MANNING VERTICAL TUBULAR BOILERS, 


‘Complete Steam Plants Furnished and Erected. 








ELECTRICAL REVIEW 


- The Incandescent Lighting System ee 


=| OF THE | 


Westinghouse Elecimc Company, 
BY ALTERNATE CURRENTS, 


Aassures Exquity,.Safety, Economy 



































A PERFECT MEASURING APPARATUS: 
The Shallenberger Alternate Gurrent Meter. 








OVER 11,000 OF THESE METERS IN ACTUAL USE. 


COMPLETE CENTRAL STATION MACHINERY. 


Dynamos for 500 to 5,000 Sixteen Gandle-power Lamps. 




















The Westinghouse Electric Company 


PITTSBURCH, PENNA., U. S. A. 


BOSTON, NEW YORK, CHICAGO, ST. LOUIS, CINCINNATI, 
SAN FRANCISCO, PORTLAND, CHARLOTTE, DALLAS: 
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THE THOMSON-HOUSTON 
GLEGIRIG RAILWAY SYSTEM 


HAS PROVED IN ACTUAL USE 


ITS PRACTICAL AND COMMERCIAL SUPERIORITY. 




















The Evidence from Roads where it is now in use Substantiate all Glaims to 


EXCELLENCE. 


EXTRACT FROM LETTER OF OMAHA MOTOR RAILWAY CO., OMAHA, NEB. 

“On last Wednesday we had four dynamos in operation and twenty cars. On 
that day we moved TWENTY-ONE THOUSAND PEOPLE and were stopped 
two hours the best part of the day by a public procession. 

“ We pulled at one time EIGHTEEN TRAINS heavily loaded. 

“The LINE on which this HEAVY WORK WAS DONE was the most 
REMOTE FROM THE POWER HOUSE that we now have and includes the 
stop in the business part of the city where we have to get up and down gutters 
and CROSS THREE DOUBLE TRACK CABLE ROADS and FOUR 
DOUBLE TRACK HORSE CAR ROADS, all in a distance of THREE- 
FOURTHS OF A MILE; but it seemed to make no difference, the car 


moved along the same way.” 








The Thomson-Houston Motor combines many features of perfection in Mechanical 
and Electrical details of construction, and is superior to all others 
for Street Railway Work. 








THE THOMSON-HOUSTON ELECTRIC CO. 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ca. {15 Broadway, New York City. 

1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 
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- Ww. D. SUTLER, T. ae — JNO. A. BARRETT, Vice ulting Electricia 
E. H. CUTLER FRANK A. PERRET, Giocert rician. 


The Elektron Manufacturing Company 


79 and 8! vere vee = SROSELTE, 


- MANUFACTURERS OF 


«{ PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. BY MEANS OF WHICH 
HIGHER EFFICIENCY, 


CLOSER RECULATION 


AND SLOWER SPEED 
Are Obtained than is Possible Otherwise. 














Unexcelled in Simplicity and Durabiltiy. ques 





THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS “aa 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER CO. 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart ELectric Licht GompPaANy, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 
13 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, *« to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


°C. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 
ALL STANDARD SIZES OVER 6,000 NOW IN USE 


<a. Wie. IN THE UNITED STATES, 
PLE TRIN MOTORS eee am , : pooner Srinting ea Venti- 


= “E@) @) \ating Fans, Blowers, Coffee Mills, 
From 1/s H. P, to 40 H. P Polishing and Crinding Tools, 


etc. 








CAREFUL INVESTIGATION INVITED. 














NEW ENGLAND OFFICE: 32 Oliver Street, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street 
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CHICAGO. 


Needle Annunciator which we call 
Itis attractive in appearance and well made, and we believe is what 


We have added to our list of ELECTRIC 3ELL SUPPLIES a new 


our ‘“‘No. 2.””° ANNUNCIATOR. 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


wEwvv7T WORK. 





Al 16 Market Street, THE LEHIGH VALLEY 
J CHICAGO, ILL, 


General Electrical Work, in all branches of 
Electrical Engineering. Consultation, eto. 
Sorrespondence confidential. TRY ME. 


WORKS, PERTH AMBOY, N. J. 


Office, Foot of Washington Street, JERSEY CITY, WN. J. 





graph Poles, Piling and Ties Furnish 


CREOSOTING CO. 


Creosoted Lumber, Underground me, Tele- | 








MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


ARC AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 











FACTORY: 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. 
Manufacturers & 





18 Fulton Street, Brooklyn, E, D. 





H.E.&C. BAXTER, 








ON BLIHOTRICAL SUBJECTS 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York, P. 0. Box, 3,329. 








—— 














Vol. V. 113 Liberty St., New York. $2.00 Per year, 
THE CONTENTS. Is the Best Ad- 
STREET RAILWAY oleat cane ol seated acts ent | vertising Medium 
‘JOURNAL, eo of Street Railways in Gongs wm 


the United States and Canada. | reach Street Rail- 
Se a Directory of Manufacturers of | * 
NEW YORK. street railway appliances and materials. | W#Y8- 





Style “CO Hotel Annunciator 


WITH RETURN GALL. 
Se = 





————— 
FOR PRICES, ETC., SEE OUR CATALOGUE. 
CHAS. M. WILKINS. 


FRANKLIN 8. CARTER. E. WARD WILKINS 


TRADING AS 


PARTRIGK & GARTER, 


Manufacturers of and Dealers in 


Electrical Supplies 
SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATORS, 


114 SO. SECOND ST., PHILADELPHIA, PA. 
ESTABLISHED 1867. — 








sure D 


NATIONAL CAREBRON CO. 





CLEVELAND, OHIO. 





MANUFACTURERS OF 





ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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0 > LOOK TO US INCANDESCENT 


Sy MMAIFOR ELECTRICAL SUPPLIES) LIAIMIPIS 


SHADE - MARIC. OF EVERY DESCRIPTION. é 
—— eS We Guarantee Prompt Shipments, Low Prices, and the Best of Goods. ALL KINDS OF FITTWIGS. 


Southern Electrical Supply Company 


310 NORTH THIRD STREET, 
RITE FOR CATALOGUE. sTt. LOUIS, Mo. 














































CHARLES TREMAINE- Treayurer 
JAMES W- EASTON === 
== Electrician, 


P-MINTURN SMITH = President? 
WILLIAM D: PERRY = Vig Prest. 
G-G: FRELINGMUYSEN + Secretary 










Is GL2 See 
© nw CAL APTARATU £2 
my: em AL POR id Wl 2 * 
CF MCA MGAMOSEN os Wy £, 





THE COMPLETE ELECTRIC CONSTRUCTION Co., 


ia Cortiandt Street, NWew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERGROUND, 
DEEP SEA AND AERIAL CABLES. 


STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JOHN A. SHEIY, Gen’l Manager. 





—=—= THE = SERIES LAMPS. | QW DRIPE BATTERY LAMPS. 


a | | 
PARKER-RUSSELL MINING @ MFO. C0. tone wire. HICH EFFICIENCY. 


MERMOD-JACCARD BUILDING, =| PHaInI= 


Cor. Broadway and Locust St. Rooms 907 and 308. INC ANDESCENT L AMP CoO. 


ST. LOUIS. 
—___— | 18to 17 N. JEFFERSON STREET, CHICAGO, ILL. 
UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. | LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 


P&B INSULATION tse 


—— JOR THE -—— 





























Se _ MECHANICAL AND MANUFACTURING TRADES. 
WIRES AND CABLES, | PUBLISHED EVERY FRIDAY. 
Thick Thin 
AND YOU WILL HAVE No TROUBLE, ne | Aigthnscutmneemambee yj 
Neither Moisture nor Underground Gases Effect the P.& 3B. Coating |THE UNITED STATES, CANADA and COUNTRIES 
in the Least. INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 
Iron Preserved from Rust and Wood from Decay. SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


* 7 CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
The S tandard P aint C 0., S ole M anuf PS, | Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 


59 MAIDEN LANE, NEW YORK. EUBCKRICAL REVIEW? 15 Fark hows New roth, “etre YY the Pablisher of the 
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PRESSELLES. 


The Neatest and Cheapest thing of the kind 
on the market. Write for prices. 


LIBERAL DISCOUNT TO THE TRADE 


Send for Catalogue of 
MACNETO BELLS, 
DISTRICT CALL BOXES, 
BATTERY BELLS, 
WOOD CLEATS, BATTERIES, 
PUSH BUTTONS, ETC. 


VIADUCT MANUFACTURING CO., 


CHARLES AND GERMAN STREETS, BALTIMORE, MD. 


THE 


eri Dell Telephone COMpANy, 


95 MILK ST., BOSTON, MASS. 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 








SEND FOR CATALOGUE. 


JAMES LEFFEL & Co. 


THE OLD RELIABLE 
—LEFFEL— 
p ere O.. OR 110 LIBERTY ST.. N.Y. 


WATER WHEEL. 





BROWNIES c& CO. 
DETROIT, arom. 


‘CEDAR TELEGRAPH POLES 


MANUFACTURERS OF 


|Cross Arms Pins and Brackets 


Cedar Ties for Electric Railways. 


PA FEN ‘TS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
business receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, and in- 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with tho amount of 
work to be done. 








Address, 
Electrical Review Patent Bureau, 
13 PARK ROW, N.Y. T. J. McTIGHE, Manager 





The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAEKFERS OF 


ARTISTIC 


Eeetraliers & Combination Fixture 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
‘ric light. 

Architect», and Decorators Designs and suggestions 

sarried out with fidelity to the given motive. 
MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW YToORzZ. 


lL. F. JORDAN, Patentee and General Manager. W.S. HLLL, Consulting Engineer. 


JFSORDANW’S 


System of Electric Lighting for Street Railway Trains has been in perfect operation on the 
West End Street Kailway In Boston for a Month. 








133 Oliver St., Boston, Mass. 


L. F. JORDAN & CO., 





Just 


RAILWAY DiRECTORY] 


PUBLISHING (0- 








Dd (295 ONTLANDT SraceT, 





Issued, 





FOR 


THE RAILROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 


A United States Business Directory containing the names of manufacturers and dealers, 
covering all articles, devices and materials used in the construction and operation of 
Railroad, Telegraph, Steamship, Heat and Power, Electric Light 
Co.s’ etc., includiig dealers in Lumber, Iron and Steel. Locomotive and 
Car Builders, Railroad, Bridge and other Contractors; Electric Light, 
Telegraph and Telephone Co.’s; one Builders and Materials. 

Including a list of every Railroad in the United States, Canada and Mexico, giving 
length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Supplies; together with valuable tables useful in Railroad Construction. 


Price, $2.50. 


NEW HAVEN CLOCK 6O., 


29 Murray Street, New York. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies, 


Rells, Wire, Relays, Keys, Sounders, 


— AND — 


od EVERYTHING ELECTRICAL. be 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 
Shultz Belting Company, 


SHULTZ PATENT FULLED LEATHER ie og AND LAGE LEATHER 
Office and Factory: Cor. Bismarck and Barton Sts., St. 
psn tee eee pe the Interior (which I om 8 yt 


ELUOTHIO LIGHT BELT MADE. Age 


BELT 





1890, 
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EXGELSIOR ELEGTRIC GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


FOR Kol MOTORS a be 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











E. ADAMS $T., GHIGACO. 


1 


OFFICE, 115 BROADWAY,N.Y. WESTERN OFFICE, 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


‘ PATENT “K K .” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 

J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SOOVILL, NEW YORE AGENT. 












































- Tae BEstT 


Disque Leclanchée Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST cLenion ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


|) THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MARE. 
}Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “‘WE ARE USINC ABOUT 6,000 CELLS OF BATTER UR CIR 
J. H. BUNNELL & CO.’S DISQUE LECLANGHE S000 onl TTERY ON O CUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 





Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Associlation.”” 
J. H. BUNNELL & GO., 
76 Cortlandt Street, NEVYGT YoRs:. 


Send for our Latest Catalogue No. 6, of January, 1888. 
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©. E. MADDEN, President. E. T. GILLILAND, Vice-President. 


THE EMPIRE GITY ELECTRIC CO,, 


15 DEY STREET, NEW YORK. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies and Material 


OF ALL KINDS FOR 


Light, Railway, Power, Telegraph # Telephone flompanies. 












Dovs_e PoLe Brance SwitcH, FoR INCANDESCENT CIRCUITS, 
Wits Cover. 












Housework Supplies, 
Fire Alarm Apparatus, 
Poles, Brackets, Pins, Insulators, 
Switches, Cut-Outs, Mouldings, 
Bare and Insulated Wire. 


EVERY THING IN THE ELECTRICAL Li LINE. 


TS SEND FOR CATALOGUE AND PRICES. = 




































Switch, wirn Cover REMOVED, SHow1nG Deraliss. 


)NEWENGLIN) THEE.S GREELEY & CO; 
BUTT C0, egraph, Te 


Manufacturers and Importers of and Dealers in 
Providence, R. L., 


Telegraph, Telephone 


Electric Light Supplies 
aes , Cleveland Arc Light Cut Outs & Gang Switehes 
Braiding Machinery 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
EGRAPH, 


Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 

TELEPHONE 
_ ELECTRIC- LIGHT WIRE 



















WIRES OF ALL KINDS. ‘ 
. Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting.« 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 














POND ENGINEERING CO., 


SINGLE AND DOUBLE ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


1 a 
La Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
) WINDERS 5 BRAIDERS with special reference to the HigHEsT EFFICIENCY. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
_ i a ‘{ > aaa Sug = are} ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 
; — Sa | and Cotton Braid. 








=; “oun | PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 


The Standard Railway of America. Double Track. Steel Rails. Stone 
Ballast and Stone Bridges. Protected Throughout by the 
Interlocking Switch and Block-Signal System. 











THE SCENIC LINE TO THE WEST AND THE ROUTE OF THE CELEBRATED PENNSYLVANIA LIMITED, 


The Ideal Train of the Nineteenth Century, 


WHICH LEAVES NEW YORK DAILY AT 10 A. M. FOR CINCINNATI AND CHICAGO. 
Five Fast Express Trains Daily between New York & Western Points. 
Twelve Fast Express Trains between New York, Baltimore, Washington & Southern Points. 
FINEST EQUIPMENT, UNEQUALLED SPEED, AND CREATEST COMFORT. 
(™ Through Parlor, Sleeping and Dining Cars on all Express T.ains. 


CHARLES E. PUCH, Cen. Man. J. R. WOOD, Cen. Pass. Agent. 
SAMUEL CARPENTER, East. Pass. Agent, 849 Broadway, New York. 
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+ DO YOU READ « 


THE COSMOPOLITAN, 


THAT BRIGHT, SPARKLING YOUNG MONTHLY MAGAZINE? 


THE COSMOPOLITAN IS PRONOUNCED BY THE PRESS “ THE BEST AND CHEAPEST ILLUSTRATED MAGAZINE ”’ IN THE WORLD. 















———— AN UNUSUAL OPPORTUNITY = 


ELECTRICAL REVIEW, per ey (regur ye) psn dip «0s ekiee ae $3 00 
THE COSMOPOLITAN, ‘“‘ —=§ ££ — secseeeeteeeseeeces 2 40 


The Price of the two publicatioms............................ $5 40 
We will furnish BOTH one Year for only......... 63.20 
This is a Saving of $2.20 to every Subscriber—an Unprecedented Offer. 


THE COSMOPOLITAN is a Splendidly Illustrated Periodical. 
TRY IT FOR A YEAR. | 


It will be a liberal education to every member of the Household. It will make the long winter 
evenings pass pleasantly ; it is a first-class Magazine, giving annually 1,300 pages by the 
ablest writers and cleverest artists—as readable a Magazine as’ money can 
make—a Magazine that makes a specialty of live subjects. 


Send $3.20 to the ELECTRICAL REVIEW Office, and secure both THE COSMOPOLITAN and the ELEC- 
TRIGAL REVIEW at a cost only 20 cents higher than our regular subscription price. All subscriptions 
should be sent in before January |, 1890. 


P. 0. Box 3329. ELECTRICAL REVIEW, 13 Park Row, N, Y. 
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i. Powell’s Patent “Signal” = ; B ee OF BE N — G, 
s- 5 g 2 — ‘ 

fe EDYNAMO OILERS. : Se = : 

Eee 5 4 3 

233 A THE BEST IN THE WORLD. = ad 

~ ow € _ o =o 

pa e Sight chamber is fitted with square window 3 5 I 

=z 25 a panes, which are secured by brass end plates, 3 Be 

aan ew and can be removed for inspection, cleaning 4 ra | 

=e 2 or repairs, at any time, while the machine is g gs 

Se 5 E running. 8 ge 

2: B= vue'wm rowett co, | ole 7. D FORESTIMATES, SP secre 

22S . » © ge ECTRICA 

Ee @ Mos, 60,52%54PlumSt., CINCINNATI, 0. 3 ar SenD OF CATALOGUE & ELEC . pemeces, 
= Please send for Prices and Discounts, 2 Or EVERY DESCRIPTION. 





‘EAE, BrRAGUE: ELECTRIC RAILWAY Sy STERN 


“The Pioneer of Successful Blectric Railways. 


THE ONLY AWARD GIVEN FOR ELECTRIC RAILWAYS AT THE PARIS EXPOSITION OF 1889, WAS A GOLD MEDAL PRESENTED TO THE SPRAGUE 
ELECTRIC RAILWAY AND MOTOR COMPANY FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 
WHAT ARE THE ESSENTIAL FEATURES IN, ANY COMPREHENSIVE ELECTRIC RAILWAY SYSTEM ? 

Main Feeders from Power Station, Main Conductor Feeding in Trolley Wire, Uniform Size of Trolley Wire, Independent of Length of Line, or Number of Cars Operated. AND WHY? Because, 
hereby only can be secured UNIFORM ELECTRICAL PRESSURE, Absolute Reliability of Service, Non-interference with one section by interruptions upon any other. The Sprague Company will guarantee to operate a 
en mile, thirty car, double track system, with Less Engine Power, Less Dynamo Capacity, Less Weight of Conductors, Less Loss in Distribution, Less Loss in Motors; or in words that are understood by 
ll, with More Car Miles Per Ton of Coal Consumed, More Miles of Line with a Given Loss, More Terr itory Covered by a Given Outlay. More Reserve Capacity in a Given Plant, than can be done with any other 
ystem. Features of Correct Mechanical Design Owned Exclusively by the Sprague Company: Centering the Motor on the Driven Axle, Flexible Yielding Support for Relief of Strains, Universal Movement of 
he Trolley Pole, Single Lever Movement for Motor Control. No COMPETITOR OF THE SPRAGUE EC OMPANY CAN MAKE A SIMILAR GUARANTEE AND ACCOMPLISH IT TO THE LETTER. 


SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, Nos. 16 & 18 BROAD STREET, NEW YORK 


Something New ! | D The most useful 





One, two, three, and patented improve- 
| four spindle drills for ment indrillpresses 
light work. for years is applied. 


SESS) tive 


Spindles driven Over 1,000 in use. 
| with single, endless ow dy the latest and 


| belts, Large drivin Special ma- 
, pulleys, tighteneran chiner to order. 
——— »le speeds pro- — of fine 


_ Dwight Site Machin Co. 


HARTFORD, CONN. 


AWARDED THE CRAND PRIZE 




















UTE TATU 








AT LATE PARIS EXPOSITION. CARY & MOEN : of 
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a THE INTERIOR ELECTRIGHL CONDUIT COMPANY. 1&: 











A New and Improved Method of Fitting Buildings with Insulated Tube Conduits to receive Wire for any Electrical System, 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples Price Lists, Catalogues and Instructions Mailed on ne 








——= adDdRESS = — 


THE INTERIOR ELECTRICAL CON DUIT COMPANY, 
154 and 156 West Twenty-Seventh Street, New York. 





a Shield Brand Moisture-Proof Line Wire 


E Acknowledged by all to be the Best Weather- et ont 
a Only Moisture-proof Line Wire made. The Shiel 

= «6Wires are thoroughly impervious to acids, alkalies ce tai 
and overcome all difficulties encountered in line construction. 


THE ELLIS OIL FILTER. 


The Only Perfect Oil Filter on the Market. 
WE CUARANTEE: 


ist.—That the Filter will clean up the same 
vil over and over again, returning it as pure as when first filtered. 

2d.—That the filtered oil will be of as good or better quality than 
when drawn from the original package. 

8d.—That the Filter will not require any outlay for repairs for at 
least six months. 

4th. —That the Filter may be kept in perfect condition for an indefinite 
length of time at a cost of but a few cents a year. 

Write for descriptive circular. 
Our New Illustrated Catalogue of Electric Light and Power Supplies is 

the Most Complete Book of its kind Ever Issued. 


THE ELECTRICAL SUPPLY CoO., 


Eastern Office and Factories: Western Office and Warehouse: 


ANSONIA, CONN. 171 RANDOLPH ST., CHICACO. 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


IRON *® STEEL 


MANUFACTURERS OF 


) lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 















= Process. 

. The Standard with all Telegraph and Telephcne Companies. 

Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 


conductive capacity. 


Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.’? Sent free on application. 


New York Warehouse. 
(‘6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 


| JOHN H. CHEEVER, Treasurer. 


BNEW YORK BELTING & PACKING CO. 





15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers In the United States of 


VULCANIZED RUBBER 


In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
princeele elevators at Chicago, Buffalo and 
- New York. 





< 










































' We makea Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SA LESROOMS. 

San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Buffalo, 124-128 Washin St, 

New Orleans, 8-12 N. Peters Street, 
Kansas City, 1311 & 1313 West 12th St, 
Richmond, 1206 East Main St. 


ong 308 am St., 
?- 


Chicago, 151 Lake a 
8S; Lou 907-911 North Main St., 
Denver, 1601-1611 17th St., 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Pearl St. 
Cleveland, 176 Superior St., 
European Branch, Hamburg, Germany, Pickhuben 5. (Frethafengebiet). 








Warerooms, 224-232 Canal St., 118-126 Walker St., 
NEW YORE. 
Manufactory, F.ushing & Carlton Avenues, Brooklyn. 








OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Electroliers # ([ombination Fixtures 


UNSURPASSED FACILITIES 


For producing fixtures of the most approved for any system of 
for NGANDESCENT LIGHTING. 
—_— designs furnished upon application. estions from architects and 
decorators faithfully a. ., 


EEE 
yack mane 











y GOODRICH Heme RuBseRe) | 
ROM Onto 


Monufacturers of SS: 


HARD RUBBER GOODS 
BR EAE CTRICAL Purpases| 


OPECIALTIES 0 OF ALL KINDS TO ORDER 


=> Seni ey, 


ATALOGUE. <~— 





S. Y. LHOMMEDIEU & CoO., Eastern Agents, 65 Reade St., N. Y. | 





ar 


“Rugace ‘Tare . + Fic 


;hAeeh ome bf 


7 . 
and pri 


HE BF. a Co. 


AHRPON RUBBER WORKS 
atl . AKRON, OH/O 
. ty, 


, 
aN 


: e = - 
S. Y. LHOMMEDIEU & CO., Eastern Degas 65 Reade St., N.Y. 





E"ARADAY CARBON Co., 


ELEGTRIG 





LIGHT GARBONS, 





PITTSBURGH, PA. 
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‘om emai" GATE CITY ELECTRIC COMPANY 


—— HAVE A FULL STOCK OF —— 


ELECTRICAL SUPPLIES 


And will make LOW Prices and PROMPT Shipments. 


wetewuc'tous. 522 DELAWAREST,- - KANSAS CITY, MO. 








FOR + CHRISTMAS! 


Treat yourself to a luxury by buying a Paillard Non-Magnetic Watch and be the happy possessor of ‘“‘a thing of 
beauty and a joy forever.’’ These Watches are made in Open Face and Hunting, and cased in Cold, Cold Filled 
and Silver, at prices as low asa reliable Watch can be bought, tothe most expensive. Paillard Non-Magnetic 
Watches cost no more than other makes in equal grades, and in construction, finish and fine timekeeping qualities 
EXCELL THEM ALL. 


FOR SALE BY ALL JEWELERS. 


THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency; Perfect Regulation; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, 11! Arch St., PHILADELPHIA, 506 Commerce 8t., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 











ra GLOBES, XC FE 
eo SHADES °jgAK 
TE >3 RICH CUT OPAN 3” 








Porcelain Electrical Supplies and Specialties, ” eNUNE | BO SPHOR-BRONZE 


EMPIRE CHINA WORKS, 512 ARCH ST. PHILADELPHIA Pa.U.S.A 


_ THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
144 & 156 Greene St., GREENPOINT, BROOKLYN, E.D.N.Y.) | oy ORIGINAL MANUFACTURERS OF PHOSPHO! | 


| BEAR OUR 
|. REG TRADE MARKS. | INGOTS, CASTINGS & MANUFACTURES | 


UNITED STATES AND OWNER 
THE U.S PATENTS 








Our Wi is HARD PORCELAIN, the BODY and GLAZE IDENTICAI / ze 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. | ee 
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Westinghouse tlectric Co. s 
System for Arc Lighting. 


IMPROVED WATERHOUSE APPARATUS, 

















Automatic Regulation from One Lamp to Fifty Lamps. 





























THE 


WESTINGHOUSE ELEGTRIG GO. 


Pittsburgh, Pa... U.S. A.-. 


BOSTON, NEW YORK, CHICACO, ST. LOUIS, CINCINNATI, 
SAN FRANCISCO, PORTLAND, CHARLOTTE, DALLAS. 
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Font Waune Electric Company, 


EORT WwaYyYnNz, IND. 


The most carefully worked out and Complete Alternating System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 




















MANUFACTURERS 


—OF THE 


Slattery Induction System 


| OF INCANDESCENT LIGHTING, 


——AND THE 


WOOD” SYSTEM 

SLATTERY DYNAMO, ny = yi CONVERTER. | OF ARC LIGHTING. ree = ating? 

Main Office and Works, F*ort Wayne. Ina. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
EB. ADAMS SUC’S, CITY OF MEXICO. 


The Perkins Eleciric Lamp Go. 


314 PEARL ST., HARTFORD, CONN. 


MANUFACTURERS OF THE 


Perkins Incandescent Lamps and Sockets, 















































Lamps of any Voltage. 
Lamps of any Gandle Power. 
Lamps to Fit any Socket. 











GORRESPONDENGE SOLIGITED. 


Chicago Office: W. G. Halm, 54 Franklin Street. 











